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SYSTEM DESCRIPTION

FILE  9255.93.5802
NO.

IPP 112684-1

ié COMBUSTION AIR (SGB)

TABLE 3-2. PRIMARY AIR FAN PREDICTED PERFORMANCE
\Hestieahouae - Shurienerd  Gucdeduaal oxe Qe wa

A S2eA (1aY [ 297 cpm) (3310 [206\ WeY

Item Test Block
Inlet Air Temperature, F 105
Inlet Air Demsity, 1b/ft> ' 0.0588
Capacity, each fan
Pounds per hour 1,120,300
Actual cfm ' 317,500
Fan Static Pressure, in. wg 62.5
Fan Static Efficiency, per cent 81.9
Design Fan Speed, rpm 1,194
Input Horsepower ' 3,810
3-12

MCR
105
0.0588

882,000
250,000
44.5
84.9
897
2,061
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FAN POWER REQUIREMENT, BHP

SYSTEM ﬂESCRIPTION :gﬁ 9255.93.5802

IPP 112684-1
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TABLE 3-1. INDUCED DRAFT FAN DESIGN CONDITIONS
Ws\r;n\\\nxbl - Shrucete o

Generating Unit Load Point

MCR 100 ' 15 50 25

Item Test Block 889 MW 820 MW 615 MW 410 MW 205 MW
Inlet Air Temperature, F 300 300 . 300 300 300 300
Inlet Air Density, 1b/ft3 0.0409 0.0409 0.0409 0.0409 0.0409 0.0409
Capacity, each fan ) ) . .

Pounds Per Hour 2,769,100 2,436,000 2,291,000 1,852,000 1,363,000 797,000

Actual cfm 1,128,400 992,700 933,600 754,700 555,400 324,800
Fan Static Pressure, in. wg 38.0 26.3 23.8 16.4 11.1 5.3
Fan Static Efficiency, perceat 92.18 90.66 90.50 89..89 88.61 83.88
Fan Speed, rpm 954 809 ] 768 636 514 353
Input Horsepower 7,415 4,596 3,918 2,195 1,106 325
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[Ei§%7 SYSTEM DESCRIPTION :gf 9255.93.1405
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@ SYSTEM DESCRIPTION : no.  9255.93.1405
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FAN NOISE

INTRODUCTION

This paper covers the characteristic noise spectra of a number of typical fan designs and some guidelines
for the attenuation of fan noise. The purpose is to furnish typical fan noise values for estimating the
noise a fan will radiate to a system and to select attenuation for fan systems. The types of fans covered
by this report are centrifugal and axial fans which are normally used with duct systems in central station
air conditioning systems, industrial ventilating systems and industrial process applications.

GENERAL DISCUSSION OF FAN SOUND

The proper selection and installation of fans are vitally important. Some of the factors which should be
considered are:

1. The air distribution system should be designed for minimum resistance since fan sound
generation, regardless of fan type, increases with total pressure.

2. The specific sound power levels of the available fan designs for any given job should be
. examined by the design engineer. Different types of fans generate different levels of
sound and produce different octave band spectra. The engineer should select a fan which
will generate the lowest possible sound level. The selection of parameters for a particular
fan installation includes many other factors than noise, and in most cases, these other
factors will narrow down the types of fans available for a given job. However, the
engineer should examine those available types in order to select the lowest noise level.

3. The fan should be selected to operate near its maximum efficiency point when handling the
required air quantity and total pressure. Proper sizing of the fan is important in assuring a
minimum of fan sound for any given type of fan. Sound generation and efficiency are not
directly related on an energy basis because of the exceedingly small amount of energy
required to produce sound. However, the same factors which reduce fan efficiency also
increase sound.

Oversizing fans increases the sound generated by the fan. The increase in sound power
level results from a decrease in fan efficiency because the fan is too large.

An undersized fan will also be lower in efficiency and sound power levels will be higher
than for the optimum size fan.

4. Duct connections at both the fan inlet and outlet should be designed for uniform and
straight air flow. Swirling inlet air flow particularly should be avoided. Variations from
accepted application arrangements can severely degrade both the aerodynamic and acoustic

PAGE 9.1
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performance of any fan type and invalidate manufacturers’ rating or other performance
predictions.

FAN NOISE TRANSMISSION

Previous literature on noise control discussed a very useful concept for the solution of noise control
problems by stating, "The key to practical noise control is that every acoustic problem can be broken
down 1nto three types of functional components”. Ref, 1.

SOURCE - > PATH --—----- > RECEIVER
While a breakdown into these three components may seem to be an over-simplified expression of the
actual problem, it is in reality a good description of the problem and an excellent model for working on
fan noise control problems.
This simplifies schematic illustrates the scope of the discussion in this paper. As fan manufacturers we
can present data on the noise produced by the source (fan) but cannot establish the acoustical criteria for
the receiver.

The path may be divided responsibility.

In actual problems there will be more than one path between the source and the receiver. These paths
may be in series or in parallel.

SOURCE----->PATH------ > PATH------—-- > RECEIVER
In the case of fan noise control, the diagram would appear as:

FAN------ > PATH-———-- > PATH---—-- > RECEIVER
In most cases the paths between the fan and receiver consist of such factors as ductwork, walls, floors,
room treatment and distance to property lines. The fan manufacturer has no control over these paths.
However, in those cases where attenuation equipment is a part of the fan package, a portion of the path
becomes the responsibility of the fan manufacturer.

FAN-----— > ATTENUATOR > PATH-——— > RECEIVER

Fan noise measurement techniques are specified by the Air Movement and Control Association (AMCA
Standard 300-85) Test Code for Sound Rating Air Moving Devices.

This test code calls for fan noise to be reported in terms of sound power levels in eight octave bands and
for the laboratory noise measurements to be taken in a reverberant room using a calibrated reference
sound source and the substitution technique, The fan industry reports fan noise in terms of sound power

PAGE 9.2
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levels in 8 octave bands (63, 125, 250, 500, 1000, 2000, 4000, 8000 Hz).

At the present time AMCA Standard 300-85 is intended to apply to the following types of fan equipment
(1) Central Station air conditioning and heating and ventilating units, (2) Centrifugal fans, (3)
Industrial,axial, and propeller fans, and (4) Power roof and wall ventilators.

SYMBOLS

Ly = Sound Power Level, dB -

Kw = Specific Sound Power Level, dB
| S = Sound Pressure Level, dB

RPM = Revolutions per minute

B, = Blade frequency

BF1 = Blade Frequency Increment

Q = Flow Rate, cubic feet per‘ minute
P : = Pressure, inches of water gage
SUBSCRIPTS

A\ = Power level

P = Pressure level

SOUND POWER LEVEL

It is essential to understand the difference between sound power level and sound pressure level.

Figure 1 shows a typical situation for many conventional ventilating systems. In this case, the sound
power level generated by the fan results in'a sound pressure level in the fan room that may be
objectionable, depending on whether or not the fan room is normally occupied. In shop the space, the
fan noise is not objectionable since the intervening wall provides sufficient attenuation and there is no
opening in the ductwork. Also, the noise level requirement in this shop area is not severe. In the office
farther from the equipment room, the intervening walls have provided sufficient attenuation, but the fan
noise is transmitted through the ductwork and radiated from the discharge grille. This occupant finds the
sound pressure level too high for good working conditions.

The fan noise is also transmitted through the fresh air inlet louvers to persons outside the building. A
person close to the louvers may find the sound pressure objectionable, but since noise levels decay
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rapidly with distance, persons farther away will not be aware of the fan.

This illustrates why the question "Will this fan meet acceptable noise criteria?" cannot be answered by
the fan manufacturer. The answer depends on where the listener is located. Fan noise from the same
source will be described in various ways by various listeners, since human ears respond only to the sound
pressure in their particular environment. The essential factor to observe is that the sound power radiated
by the fan is constant, but the resulting sound pressure is a function of the acoustical environment.

The fan manufacturer can give accurate data on the sound power generated by the fan. It is then up to
the system designer or the acoustical consultant to calculate the sound pressure level that will result in
the particular environment of the job under consideration.

FAN DESIGN AND NOISE CHARACTERISTICS

The primary purpose of a fan in any air-moving system is to move a given quantity of air against a given
pressure differential as efficiently as possible, and it must do this at a reasonable first cost. Some fans
will have secondary requirements, such as ability to handle dust-laden air, resistance to abrasion, a
construction suitable for production techniques, or a construction that can be repaired easily in the field.
Only after these requirements have been satisfied is the fan evaluated from a noise standpoint.

All discussions of fan noise must take into account this relative importance of noise in the overall fan
design problem.

It must be understood that every fan generates an amount of noise that is proportional to the volume flow
rate, the pressure developed, and the type of fan. The system design engineer must accept this noise as a
part of his engineering design problem. It is impossible to design a large, high speed, high pressure fan
that generates only low sound levels. Fan noise is just as much an integral part of the fan performance
as is the horsepower requirement. One cannot arbitrarily establish the horsepower requirements for a
given fan since the horsepower is determinéd by the actual operating requirements. Fan noise is a
function of these same requirements and noise levels cannot be set at arbitrary values but must be based
on actual operating requirements.

No single type of fan will solve all fan problems. If this were the case, obviously, only that type would
be offered by fan manufacturers. However, many different types are required to satisfy the many
different fan applications and, for a truly adequate engineering analysis of each system, all applicable fan
types should be considered. For example, the radial fan shown in Table I with straight radial blades is
probably one of the noisiest fans in common use, since it has not only a high noise level, but also a
predominant blade frequency tone that can be extremely objectionable. Consideration of noise alone
would eliminate this fan from use, but it is:a very common industrial fan. It is used in cases where
erosive material is to be handled, it is a rugged design, it does not collect dirt on the blades, and it can
be easily repaired, since only flat plates are required.

Similar reasons exist for the widespread use of other noisy fan designs. Fans are seldom, if ever,
designed exclusively on an acoustical basis. The fan is designed for the required duty, and if it is the
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best fan for that duty, the fan noise will be an integral part of that design and will be the minimum for
that specific application. There is no magic to fan noise, and minor alterations to a good fan design will
have no effect on the noise.

There are no abrupt changes in the noise characteristics of fans as the design of the fan is altered slightly
to produce a small change in fan performance. The fan noise characteristics also change gradually. For
example, it has been explained that the radial blades fan is probably one of the worst fans from a noise
standpoint. By a change in blade shape, such as the redial tip-forward curved heel design, the fan noise
and especially the blade frequency components are lowered. However, it is emphasized that his is a
matter of gradual improvement and the noise level does not drop abruptly, and although the blade
frequency component is lowered, it is not eliminated.

FAN NOISE DATA

The information in Table I is given on the principal types of fans used in commercial and industrial
installations. The fan noise is listed in terms of specific sound power levels.

Specific Sound Power level is defined as the sound power level generated by a fan operating at a flow
rate of 1 CFM, and a pressure of 1 inch of water. By reducing all fan noise data to this common base,
the specific sound power level concept allows direct comparison of the octave band levels of various fans
and serves as a basis for a convenient method of estimating the noise levels of fans at actual operating
conditions. .

The Specific Sound Power levels shown in Table 1 represent the noise generated by the fan when it is
operating at an efficient point on the performance curve. The data represent the results of tests on fans
obtained from a number of sources, and are representative of commercially available fans which follow
the principles of good design.

Fans generate a tone at blade frequency and the strength of this tone depends, in part, on the type of fan.
In order to account for this blade frequency, an increase should be made in the octave band into which

the blade frequency falls. The amount of increase to be added to this band is listed on Table I for each
fan as "Blade Frequency Increment” (BFI).

NO. OF BLADES * RPM

The number of blades and the fan RPM can be obtained from the catalog being used for fan selection.
ESTIMATING FAN NOISE
For preliminary engineering work it is not necessary to obtain the actual sound power levels from the fan

manufacturer since reasonable accuracy can be achieved by use of the information found in the
SPECIFIC SOUND POWER LEVEL table .
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This method of fan noise estimation is based on the assumption that well-designed fans which have been
properly selected for size and speed are being used and, therefore, the fans are generating the minimum
noise level that can be seasonably expected under the required operating conditions. Obviously, poorly

designed fans will make more noise under these same conditions.

The design engineer must realize that further reduction of fan noise can be accomplished only by adding
attenuation to the path between the fan and the receiver.

The Specific Sound Power levels listed in Table I provide the basis for a method for estimating the sound
power levels of fans under actual operating conditions. The principal correction is a function of the flow
rate (Q) and the pressure rise across the fan (P).

CORRECTION = 10 LOG (Q) + 20 LOG (P)

To estimate the operating power levels it is necessary to determine:

Fan Type
Q - Flow Rate - cubic feet per minute
P - Total Pressure - inches of water
Fan speed - RPM

.. Number of blades in wheel

il e

By obtaining the specific sound power level from Table I for the type of fan selected and applying the
correction factor for the operating CFM and pressure, and applying the blade frequency increment, the
sound power level at operating conditions may be estimated as in the following example:

 EXAMPLE 1

Estimate the sound power level radiated from the inlet of a backward curved blade fan operating at
50,000 CFM and 3.1" H,O. The wheel diameter is 44.5".

Step 1. The specific sound power level of the backward curved blade type fan is
determined from Table 1.

Step 2. Using Equation 3 calculate the correction factor to be added for 50,000
CFM and 3.1" H,0. '

(10 log CFM + 20 log P)
(10 log 50,000 + 20 log 3.1)

(47 + 10)
57 dB
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Step 3. Catalog information tells us this fan has 16 blades and will operate at 500
RPM to meet the operating requirements. Using Equation 2:

60
133 Hz falls in the 125 Hz octave band

Table I lists a blade frequency increment of 3 dB for the backward curved
blade fan so this value should be added to the 125 Hz octave band.

Step 4. Values from Steps 1 through 3 are total sound power levels. To calculate
the sound power level from the inlet (or outlet) alone, subtract 3 dB from
the above values.

Step 5. Combining these steps:
Octave band 63 125 250 500 1000 2000 4000 8000

From Step 1 35 35 34 32 31 26 18 15
. From Step 2 57 57 57 57 57 57 57 57

From Step 3 3

From Step 4 -3 -3 -3 -3 -3 -3 -3 -3
Estimate

Sound Power
(One Side) 89 92 88 86 85 80 72 69

FAN NOISE SPECIFICATIONS

As mentioned above, the noise of fans is recorded in terms of sound power levels and an understanding
of the sound power level concept is essential to the understanding and engineering of air-handling
systems. Although the fan noise is reported in terms of sound power levels, the noise criteria for system
is expressed in terms of sound pressure levels. Since the fan manufacturer has no knowledge of the type
of acoustical environment in which the fan will be located, it is impossible for the fan manufacturer to
predict what the sound pressure level will be under operating conditions of his fans in the field.

The design engineer, or acoustical consultaht, must use the sound power levels as furnished by the fan
manufacturer, and, applying the principles found elsewhere in this manual, must calculate the resulting
sound pressure level in the particular environment of interest.

The National Institute of Safety and Health (NIOSH) establishes maximum limits of exposure to noise for
employees of industrial and commercial establishments. It is essential to recognize that these
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requirements apply to the acoustical environment in which people are working and do not establish
maximum noise levels for fans. It is incorrect to specify the noise requirements of a fan by stating that
"The sound pressure of the unit shall comply with the NJOSH requirements of 90 dBA." Obviously, the
fan manufacturer cannot relate to this requirement because he does not know where the employees will
be located, not what the acoustical environment of the fan and employees will be.

NIOSH compliance is determined by measuring sound pressure levels at the employees’ work station and
not by measurements at some arbitrary distance from the fan.

SPECIFICATION FORMAT

Design engineers may write specifications covering the noise generated by a fan in either of two general
forms:

1. Specification Form No. 1

A request for the sound powér level generated by the fan when it is
operating at the specified conditions.

2. Specification Form No. 2

A specified upper limit of the sound power level that will be permitted to be
generated by the fan under the operating conditions.

SPECIFICATION FORM NUMBER 1

In this form the design engineer is requesting the total sound power level generated by the fan which will
permit him to calculate the resulting sound pressure level in his particular fan installation. If these
pressure levels are too high for his installation, he must select appropriate sound attenuation facilities to
be added to the system. A specification aimed at this type of requirement may be written as follows:

"NOISE GENERATED BY THE FAN WHEN OPERATING AT THE SPECIFIED
VOLUME FLOW RATE AND PRESSURE SHALL BE DETERMINED ACCORDING
TO THE CONDITIONS OF AMCA STANDARD 300-67, TEST CODE FOR SOUND
RATING, AND SHALL BE REPORTED IN TERMS OF SOUND POWER LEVEL RE
10 WATT IN EIGHT OCTAVE BANDS.”

SPECIFICATION FORM NUMBER 2

The second method of specification is used in those cases where the design engineer has calculated the
acoustical properties of his system and has determined the maximum sound power level that can be
permitted on this particular job. The design engineer then specifies the maximum sound power limits for
the fan and it is up to the fan manufacturer to provide the necessary attenuation on his fan to meet these
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levels. In this case the fan and the attenuation facilities are considered to be one package. Obviously,
the addition of the attenuation facilities adds to the cost of the fan.

Specifications based on this approach may be written as follows:

"NOISE GENERATED BY THE FAN WHEN OPERATING AT THE SPECIEIED
VOLUME FLOW RATE AND PRESSURE SHALL BE DETERMINED ACCORDING
TO THE CONDITIONS OF AMCA STANDARD 300-67, TEST CODE FOR SOUND
RATING, AND SHALL BE REPORTED IN TERMS OF SOUND POWER LEVEL RE
10> WATT IN EIGHT OCTAVE BANDS AND SHALL NOT EXCEED THE LIMITS
SHOWN IN THE TABLE IL."

TABLE 11

Octave Band ,
Center Frequency Hz 63 125 250 500 1000 2000 4000 8000

Maximum sound
Power levels X X X X X X X X X

(Where the x’s appear in the above table the design engineer simply inserts the maximum sound power
levels permissible on his particular job.)

COMMON FAULTS IN PRESENT SPECIFICATIONS

In some cases, noise specifications have been written to require sound pressure level reading at specifies
points around the fan. In most instances, this has resulted in completely unsatisfactory reading for any
engineering requirements. Readings taken close to the fan are in the near field and are unreliable
especially in the low frequency bands. Great variation in the reading can be obtained by moving the
microphone a relatively short distance. It does no good to specify that the highest readings are to be
recorded since these readings are no more significant than any other readings. In addition, this technique
ignores the sound energy that is radiated to the duct system which, in many cases, is the most important
noise path in a ventilation system.

The Occupational Safety and Health Act (OSHA) establishes maximum limits of exposure to noise for
employees of industrial and commercial establishments. It is essential to recognize that the OSHA
requirements apply to the acoustical environment in which people are working and do not establish
maximum noise levels for fans. It is incorrect to specify the noise requirements of a fan by stating that
"the sound pressure of the unit shall comply with the OSHA requirements of 90 dBA".

OSHA compliance is determined by measuring sound pressure levels at the employees’ work station and
not by measurements at some arbitrary distance from the fan.
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Fan noise attenuation can be expensive, especially if unreasonable levels are specified. Unless such
levels are absolutely essential, it is a waste of money to specify low levels “just to be safe”.

To specify low sound pressure levels in the vicinity of the fan makes very little sense when, perhaps, a
man enters this area once a day for a very short time simply to check the operation of the fan. The noise
criteria should be established at the point where the nearest listener will be for significant periods of
time. For example, it makes no sense to have a quiet equipment room in the building when there is no
regular occupancy in this room. The design should be based on the requirement of the nearest occupied
space.

FAN NOISE ATTENUATION

Previous sections of this chapter have outlined a procedure to estimate the sound power level that will be
radiated by various types of centrifugal and axial flow fans. These values represent reasonable power
levels for these various types of fans and it is unlikely that significantly lower levels will be generated by
the basic fan configuration. If lower power levels are required, it is necessary to add this attenuation to
the basic fan. This attenuation can be added as separate units in the field, or may be added to the fan as
an integral part of the fan assembly.

Although specific details of fan noise attenuation will vary, the principles are demonstrated in Figures
9.3 and 9.4. In Figure 9.3 a centrifugal fan is shown with attenuation on both the inlet and outlet. This
fan is illustrated as a supply air fan in a central station ventilating system. The discharge of the fan has
been fitted with an attenuator to reduce the amount of noise radiated from the discharge of the fan to the
supply air ductwork. This attenuator is sized by using the basic sound power levels of the fan (without
attenuator) to calculate the noise level that would result in the room with the most critical criteria. The
amount by which the calculated level exceeds the allowable level is the amount of noise that the fan
attenuator must remove. Attenuators are rated in decibel reduction and these decibel reduction values
can be used to calculate the reduction in sound power level of the fan.

There is no "rule of thumb" for selecting such attenuators and each attenuator must be based on the
actual requirements for that particular fan. In this way the noise level radiated by the discharge of the
fan can be brought down to any reasonable level.

Figure 9.3 also shows noise attenuation on the fan intake system. In this case it has been predicted that
the fan noise radiated by the suction side of the fan would be objectionable outside the fresh air intake.
This attenuator is selected in precisely the same way as the one mentioned in connection with the fan
discharge. However, in this case outdoor moise criteria must be used and it is quite likely that this level
would be established by applying the criteria to either the property line of the building or at the nearest
building or residence.

The walls of the fan equipment room have been indicated as heavy construction in order to prevent
transmission of the equipment room noise to the adjacent office spaces.
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The best way to mount rotating equipment such as a fan and the motor is to bolt it directly to a
foundation set in the earth. The next best way is to design the structure so that it is not resonant ith any
of the exciting frequencies present in the equipment and bolt the rotating equipment directly to the
structure. This requires a vibration analysis of the structure but that is a practical requirement with the
computer programs and equipment that are available today. .
As an alternative the entire fan assembly may be supported on an inertia base which is isolated from the
equipment room floor by vibration isolators. The simple act of putting springs under the equipment is
is not an adequate treatment for vibration isolation. The inertia base and springs must be properly
engineered and installed to be effective. This type of isolation is not fooproof.

The fan 1s also equipped with a vibration isolator in the discharge section between the fan and the
continuing ductwork to prevent the transmission of vibration from the fan casing to the attached
ductwork. Here again, unless the vibration break is used, the vibration from the fan can initiate resonant
vibrations in the ductwork which can be quite annoying from an acoustical standpoint.

Figure 9.4 demonstrates the same principles of fan noise attenuation, but for an axial flow fan. In this
case the attenuators are attached directly to both the upstream and downstream sides of the fan and the
two noise attenuators and the fan and the two noise attenuators and the fan are treated as a unit. This
unit is separated from both the inlet and discharge ductwork by vibration breaks and the entire unit is
supported on a slab which, in turn, is isolated from the building structure by vibration mounts.
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3. Bag Cleaning System

Cyclic impulse air jet cleaning of filter bags is initiated by
pressure differential switch. When the pressure drop across
the filter bags reaches its set point (4" H20 to stop and 6"
H20 to start), the pressure differential switch will initiate
the cleaning cycle. The cleaning system will run for one (1)
cycle (blow down every bag in the hopper) unless the high
differential pressure (DP) still exists. If this happens, the
system will go through another cycle. This will continue
until the pressures are equal. If the DP is still greater
than the set point after running through five (5) cycles, the
DP’s alarm will illuminate while the cleaning system continues
running. As the fan shut down, the cleaning system will shut
down automatically after ten (10) minutes. The cleaning

cycle can also be initiated manually.

An adjustable timing sequence mechanism will automatically
open and close solenoid valves, controlling the compressed
airflow. A solenoid valve is furnished for each separately
backblown tier of bags. Duration and frequency of the
individual tier cleaning cycles will be regulated from an
adjustable timing device capable of varying both duration and
frequency of the cleaning operation.

Net Air-to-cloth ratio is defined as the airflow rates divided
by the cloth area actually collecting dust at any time during
collector operation, particularly during the filter cleaning
process.

Filter bag and cleaning air data are listed as follows:

- Total Filtering Area: 2,984 sq ft

- Air-to-Cloth Ratio: 6.25:1

- Bag Cleaning Air Required at 100 Psig: 37.5 scfm

- Compressed Air Pressure Required: 100 Psig

- Differential Pressure to Stop/Initiate Cleaning: 4/6
inches gauge of H20

Refer to Table 2: Filter Bag And Cleaning Air Data
4. - Exhaust Fans

Each dust collector is equipped with one induced draft type
exhaust fan with the designed criteria as listed:

- New York Blower Model No: Class IV 40 PLR
- Size: 40 - 93.5% NW (Narrow Width)

- Wheel diameter: 40 inches

- Operating Speed: 1,780 rpm

- Wheel Tip Speed: 18,743 ft/sec

- Safe Maximum Speed: 1,945 rpm
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Critical Speed: 2,431 rpm

- Air Volume Flow Rate: 37,950 cfm

- Fan Static Pressure: 18.5 in H20

- U.S. Motor Horsepower/Voltage: 200/460
- Direct Drive Motor Speed: 1,800 rpm

Each fan is centrifugal type with backward inclined blades and
is equipped with a radial vane type, external inlet damper
with a manual positioning and locking device. Fan’s wheel of
dust collector 13A should be:

- Clockwise rotation reference from driven side.

~ Vertical Up

~ Damper is clockwise rotation.

~ AMCA type B, 'spark resistant material (aluminumn)

The fan is designed to have less than 1.5 mils operating
vibration amplitude at any place as measured on the bearing
housing of the fan and motor.

Refer to Table 3, Figures 3, 17 and 18.

Pneumatic Conveving Systenms

. The pneumatic conveying systems consist of positive
~displacement blowers, rotary vane valves, and associated

piping. The mechanical blowers convey the dust from the dust
collectors to the dust return point. The blowers are equipped
with Air Maze UMOSHNB inlet filters, Universal inlet and
outlet silencers, the necessary valves and pressure gages.

The pneumatic dust transport blower for collector 13A data
are:

- Model No: SMVF

=~ Rotative Speed: 1,750 rpm

- Volume: 303 acfm

- Discharge Pressure: 3.6 Psig
- Motor HP/voltage: 15/460

- Smoot Relief Valve Model: PV3
- Relief Set Point: 9.2 Psig

Duct Work

The ductwork provides an enclosed passage for the collected
dust and transport air for each of the individual collection
systems. The duct work subcomponent consists of all straight
ductwork, transitions, elbows, hooks, flexible connectors,
cleanouts, dead-end caps, dampers, hangers and all other
necessary accessories.

The duct work is fabricated from ASTM A53 Grade B standard
weight pipe for sizes 24 inches and smaller. All duct work

IP7_038980




.

Qutlet Y Housing T &7 wheef = >
1.1D fans push flue gas ’/sMe Sheet -
up the stack while mamn-
1aming desred dratt 0
the boiler. left

Housing~

et

2. Inlets are set eccen-
tnc (o wheel ims while
not hanghng hot flue o |
gas, clearances are
closer at botiom of et

wheel -
Rm Housing supports Offset running
1 clearance

Ay My 1962

70
Fihuea 4.

Ak AL 100
A% 5 Saages M@ Peuisy 2 7 -

A
Sty t
QAP

I3
e s e e s B

T wIQE OPEN
o M it B 720 I O O 1
w 80 7] 1 I 7 <t INLET BOX 7
G 79 P meR. 71 OPPOSED BLADE 7 10 ANG INTERNAL 4
.2 eo ! Y, Ut OUTLET DAMPER )L ano exTeRNAL e
INLET DAMPE o
& 40 43 '~ Al Lo AA
« Rk ) A a4
& =g csl‘zfv 1 02‘7/ L =4 % |
£ 20 ! - 4 - ;
i ~7 Y - - CFM
8 ol 11 0 4*3« 4 10 LA 1
| Sl W i I dl == .

0 20 40 (¢] 80 100 O 20 40 €0 80 100 & 20 <0 €0 80 100

AIR ELOW (CFM). BRAKE HORSEPOWER (BHP},
PERCENT OF WIDE-OPEN VALUES

FIGURE s

IP7_038981



B0 3rvy heeets

R TR Eromerre

IP7_038982




oo Estmo.
/' S S .

%&W Wi
Sy Yo duh Sec Osrigdene,

Wiee\ v - Dohe WO
%
ot s

RN YN, rede W

0 O \oUomestive, (e i
\ SO Coett B pest Gdetaitins

S
(o o o Yo uds + i 1N poper)

et 0ndysrs e |
e pPops  ATSK |

IP7_038983




Drograsies

Phonesy Aurtag, opudivg on \et sy o€ cune
BRouessRA MR T ~eatdrod Cadig

e AT
WA Ot (WO B 1040 o)

IP7_038984




) . 6173613506 ‘
HUU:{DEN SIROCCO INC. TEL No.6173613506 Dec 10,91 16:04 No.003 P.02
- HOWDEN

SIROCCO One Westinghouse Plaza
INC. Hyde Park, MA 02136

JEST SummarY ( Raw DATA ) |

i

»_ S,0F TP Wl \Piw e Slra W\ S Pood| Bar|To elli|lour | B2
DRIVE ~.619 500 |-1.578 R5.49/ 172 |54 673 898

OursonRp |=.463>  |.316  |-. 803 [Bv.05 R5.9[4|5] k27)95.8 | 897

DRIVE ad |- 9903 bsar s las kas| 1oy
OurBoARD |-. 4837 [.316 = 69538 [36.53 25.40 |6351 ¥84T 14T

L & e

DRIVE <513 461|656 125194 (65 |6 6462

OuTBOARD |- 5%6 |.4766 |=.7895 [37.05125.45 6506 |6c4]93.6] 897
DRIVE =519 [.4565 - 6622 547 |70 99 5.3
OuTBOARD <593 |, H47 =149  Bb.734|AB16 §7192 694|1/8.6

P {1

Tesr Sommary ( RESULTS CONVERTED TO CURVE
CONDI T/a/v)

EEN

! Low Spzep faw A4
| 287515 CEM  34.64 ‘W6 55.5 vanES 34/ HP

HicH SPEED Faw A%
85496 cAN) 3398 w6 15 vawes 4116 HP

Low SPEED Fan X8 |
306219 CFM 34, 49W6 54.5 vawES AA38 HP

' HegH Speep Aaw d B .
300566 CFM  34,3618"we T1.5Vanes 9137 Hp

o (E. f,/&*i

IP7_038985




6173613586

HOWDEN SIROCCO INC. TEL No.617¢3613506 Dec 10,91 16:04 No.003 P.03

w7 /
eveE SeOF
Ti=72 To=5F Bar = 254 Fon Atica 203 ﬁé.ld*!o/.-: 0063

T Boary Civ€

Ti=6¢ Jua=Sl DBae = Zs-4 /:’ z 0064/

wvg S e P <P ‘ \
534-13 6 (6404-460 :73‘@ _ 7:{?1
P :/0 13-6 1y +Hio 'R P

kA o

L1579+ 136025 zsw 72 4 460
= @063l 136 x 254! (73 +460
- 0.0631 < 995¢ x [-00F7

- ©0.06337 M4
Tawverse Areas SIASLE

4{02.
\/,, = (076 ~/o?6/ 6257
292/ fom -
@y = 2921 x 5748
Q, = Q = 150304 ofm-

7u1‘6cm¢.b Sa‘)E wz i b 288 ‘f“
/’ » 01064l 136::2.{0- 4774{«60
o 0064 ¢ OFFT7 ¢ OFFLEF = O-0635k 1b/fe?

- 4S8
leagensc ArREh ;ﬂ-ﬁ' T .
v, = 096/ ogison = 2£66-88 fpm

Qo = 266689 5145 = [372//" <f.
CQ";Q&

N

f\

IP7_038986




: . 6173613506
{0WDEN SIROCCO INC. TEL No.6173613506 Dec 10

Fan STabic Pregowe =
. 37.05 =" —3~

-

- E 37.57/

onverr o (urvE (@sDITIORS
Tosr Soea® = (aavE S0FD

7evy Sezx& v CucvE SczE
Jesy Danwry = 0-0636

Corve. Flows = 287515

37-S9/x . 0SFE
(e Fresrme = ‘ KTFZ,‘;‘G

,91 16:04 No.003 P.04

Vades &1 S7¢ ofeN
or 3¢:5°

IP7_038987



6173613506

4DMbEN éIRUCCD INC. TEL No.6173613506 Dec 10,91 16:04 No.003 P.05

s 2
Jeive Sos

Tz 65 Toe #6  Bae =25l P = O-0bkos
wTBoARD S106
Ty~ 63 7or = &/ Bae = 2S-4} 2 = 0-06kL
2AVESIDE (Ps; +13 6? ( L, + 460
@ ) f’ e Pb 3“3-6‘::-::0‘0 €5+ 49 )
= O-O6HO5 13-6x 285+ u 54 C71460

= ©.0640S8 x JI7/ x f o004
= 006385 /44€°

o - k™
maehe Arca = S/HSLE ‘
/ / Py A Y S
lé = JO% PA * JOFE vOSIFY

Qs = J890.-7€ > S¢S
R, =@, = (4826 cf~

)(.L'TMN‘-‘D S‘bé &:*‘3.6 P‘ H. .‘.“‘O)
= @( 13:6h Aty +4ke

L. 4o50e 3 6 2601 ) (63 + 46©
2 00641 13622541 L8 14460

00641 x F780 x Fosss
= 006344 /é/,&f":
1%1_ Arco. = S{- 4‘5‘#

= /07’6 / L2 Jﬂ"%
- 24682 cfem.

Q- Q = 26692 =565 = /37,280-3 cfm

B

7obd flors ok Rk = 29S 476 e f

IP7_038988




6173613506

AQWDEN SIROCCO INC. TEL No. 61?3613506 Dec 10,91 16:04 No.003 P.06

(Y

Foar sbakic ?re»v:wc- - Ps"
= 3C- 53“(’*4‘937)

2 AN 37.cr37
&me‘—@—' o Currere

Corve. Fonr = 285676 CFHN
37-0,37 - Oqu*
a—

CAIVG-.?MW - _ﬂ-

<0636

- apmmaE 33787  ab 157 gpen

IP7_038989




6173613506

IOWDEN SIROCCO INC. TEL No.6173613506

Jes7 3
Deive So€ @ OurBoand Siv€
Tie 6S  Tosdl B o= 25445 2 = kS

“ v

/0 5/0 B;fﬂ‘?‘a é‘ _“#‘o
3 0 31‘f% éJ *;4‘0
£ 1736 25448\ [ & 5+ 60
—_ —_— )
- .061*25( /3-6X15-&#$)((g.3+6-49

s 06425 X 0-99§ X 7977

Dec 10.91 16:04 No.003 P.0O7

= O-063775

V, = 1076 /

<467/

Pvs e
00‘9-

B

=y = /086

RE SIPE
Vs = 2607 fom
R = Qo= %095 $145= /52,337 cfm
\)3 w (O76 “04-67::‘
= jL???’}%p~w
& - Ry = /53,680

w= sipE

Tebod M [onr 306219 cfm

Fow Smbic Reorwre = 7’?5;—?1-‘ = 2705 -65"'%5)

= 37.59¢
Cc“'\_uwe—éo C.«-va
Comee flonr = 30627
Eoorre ?"‘"9 bt 37.57¢ < .,%%?9_75
e Seud
aﬁ."‘ 53' 3% op0 € et 35'§° [-—rv»\ M.

IP7_038990




« . 6173613586
{0WDEN SIROCCO INC. TEL No.6173613506 Dec 10,91 16:04 No.003 P.08

sy A
Dws Soe v Chrdoned SIDE
Tp = Vo Ta= 47  Z=

_0{85#’36 *.
£ ’P % =
e [3-§ 4 72_.{.440

0637;< 7783 < 5762

2S4S . P e 0637

-
-

= %36
‘4sé
Dewws Sooe \)3.:. o6 } -;%gg = 2933/ fpn

@z Qy= /54073 Afm

DolZide. Uy = fove [ 447 o 2706 fpm
0636

7obad A‘M’%«-ﬁ = 300,567 Gfm

B shdic Bessue s gz“?’f, = 3¢-73% "'(— '585)
s BABIY.

7% Curde 3237 x (“36) = 34.2¢67¢%

d: lg‘go {:{‘V"\ vLJ" ~— 300% oo e

-

IP7_038991




6173613566

Dec 10,91 16:04 No.003 P.0S

TEL No.6173613506

’ “ ‘ ! D1l
7{
HHHH TR
K e

AQWDEN SIROCCO INC.

y

FESTS |

272

E

N A

 CIEKI FE] CRERI

10

o
——————— :
— et [ SRS -_ -
2 —r - — D
o s T
HE U R R A — - w
+ - T 14 L'
g == 5 S Eomes 2 PO
Mt it h
LMW I W 'r.'w IS
> - - T ;o T e
Fr e ekt T A\ e o s i) et
™t ? z AM!‘IJ.JT o
T
: v .19J44 i
B0 e e e s  ouindt N g S menip e
bt 2 i g i gundg 5544
MaS B
)
o~



Wlow
N c\39& e CUTNES .me\ > 311 Son opersivon,

%‘D&GAB Nda) B Bodes X
Y B

GV SO S M\ prea

IP7_038993



\arsdle, Didon
A foard

ooy B SR Dty

POWAST Lo down W) ped Lrvken)

IP7_038994




| &
e

G

sz@w
' PERFORMANCE CURVE

nyb | New York Blower Contomer's No. SBXX-20090ZE875
e Customer _FLEXKLEEN CORP..

~ 2% AGFM

t?\ Yo determine performance
L % st another RPM multiply:: Tagging SEE BELOW ]
o & oMk gize 48-93 SUNM “1ype PLR _CL IV _WHEEL
Em*&. 2:5Px K 37950 CFM at ,_,1.8,-,‘91-"59'-ot __p.o768 D
"’§§ > e ot 1780 _ RPM a 147.6 BHP ( prvse
>0  where Ki R ; . - - —
i Wi’ Hlo No._Y=18145 — %
o 25 200
2T UNIT 1 DUST COLLECEER FAN UNLI $13A 3
» >
%;: \5\3&& e ' aemele  Fem :;\ﬁ‘g Y
3 .
200 @ 22.5 A \§t 180
i 20 {60
s
. o 17.5 , {40
-~ 8
B ‘
s
w 3 15 . 120 %
- 3
R o
: S
£ 12.5 ‘ : 188 5
n - z
. *
S o}
m o2 ] o 5
®
o
H
‘% 7.5 Y 8
m -
l L 5 49
m 2.5 Spars =20
p %) ‘ 'é”OPW
| ® ! 2 4 5 6 7 8 T
i VHE EM in_100080 s )
| SN - 76

|P7_038995



REEEPIRE R

vel Jwym Lsug - 1911

SUISIAD) 151 JO} 195 PANOIIUOD B BIT TWRWNIOP PINOIUOD § 10U §) $jUL "POIRPING 89 Avw voy JupsiuL CONINYVYM

i i
INIH4INO3 GYING3 1800 g e i H e Tl o _ ww
B WHOVIO INIWNYLSNT ONV ONLdLd ) ‘llggzm"ﬂw" i -l L LA
- - 1OXOud ¥IMOS SYIWIMI NLLNSNOD o 1, N ol apd wolithy ST i
2| 63025-3HIL - G526 | uyurownun A | v v (o) | AR e E T T T

sie WIE

[ 193107 1
V3av d335nvEl LNV

wy )

T

w1
oMy

e

@ As

W wci-ae )
VCT JATVA 3NVA AWVIOY

IR 2 At
ws sl LIRS o
v

¥E1-4ade 2O

[ k] VCT HOA3AROI WIuds 133109 1500 -

TR ST AT s

o

3 _ T i OV\A\
3 i (O]
WO by 3o 2428
s3G54 0E ditIvvd soms 3
VET W93 LSWNKS :
-
N . | Bt

(3103 1500

i s0a3n0d
AR S 2 ,
2 ! G
“ over-d [ @.
v i 04 i) eh
ey ekt wos (I % 1an oo
£ Teus v e =
awn T

w-w w—w-—w-E-E-N-EE T RN -;;mmir-—«b-mngu

IP7_038996



'
§
;
i
1
i
1
|

s

1.

Inlet dampers—externat vane
construction provides pre-
spun air effect to reduce fan __.
performance efficiently ... not
recommended for use with
inlet box . . . maximum tem-
perature: 750°F

AR A
AN \

ot

.vf'r.u_‘_
X
"

!
L

PLER

Fiat backwardly inclined
blade design for efficient
air movement and mini-
mum maintenance in con-
taminated air streams.

Fia. 3 1 CENTRIFUGAL FANS A

=N S

oo ST,

IP7_038997



ﬁMg%gHHuRﬂNﬁﬂ

Win %0 u&:/ .0

el v g3 1TSS

30661 vidl

SNOIGIA3Y VEIN

Py e 1 eiba it

9 :ﬁua:g @ #..wm& mc‘wl..« Y0 ¢n.$w { Wi oW -G:;ﬂ A YRR NG A TR S S s
wayng LR 13381010 V00 V0 Tt et o] R =550 2T 93 NO) LXRLISNO) Y04 G
37 aines;  ce-gi-t o zx o
53 93ngs)  €v-e-m A3Y L«oonJ...
s S e
o4 4 81 @ N s
0y 0 QINSS g pl-S € AR ﬂ\ “ a0y mm m> M‘ —— 4 Zo:.Umm
bl -
o e o — - e — o o el '
a%..\w O ot bk —N d
Proaey o8t I\
A nGen 4 wond {1 iR T —
- ' 1 @13 40k
¥ a
lvst vy 150VHRY \' 1 m M
Iyo13371707 16M . w3dwval
, - NOIIYIOS! &%
,« Mm - saim |
,. ,1- 4 24,91 muuzwu : .
H L > M v
.. B S R L Qv
v ? ..«M P £ L /v "
e v . Tl ver ¥01931103 1500 ¥3dWvd
A Q13 .06 ¥ 3,& NOJLY 105]
BGRRI T I o T T ; A N
5. 9ign 13 Wl .. T .E:W, e > 9138 w .
43 13 ’ = = ‘
. : & m i i ID
, a3 G~ % MN—onot.0-€ 1
[ { NOLLISNYYL 1 \ “
m E , L) S m - g
4 ! ! U
{ | < _M ! ! “
{ - - |
M ” M _ P\S y b - <V
; t .
._ { * s
{ r ﬂ 813 .06 — ., | & #et " g
]llx\i.\\.(l-)l&ll.ﬂtllll\s\.t‘[ll e | Rl PR - s 7 ? b = 4
W9 -2b8n 3 9woond ,_ 1 " : # ; \
! , 3 T “ JUYHM
2 e N g 3 ; ra
. ” | + -
| _ (Par «drrar) s odns N day
[ -— —
. - 0.
. W
M “/. T - . \ o by - (s -~
”_ S i - Qv - SRR’
_ ,“
! £ 4 % A%
: i Jh 4 d b
= T T R N ..
.0 . 0ibt 1) ¥OONd e Ve m e e - - i . T \\.l\.m .Nunll\.. .
Loes : i
© 0 N
./.\‘ /{.\ ~
M) FGON suoyjo] Asnd g/ 9k

—————-

w——

w W

IP7_038998



Bag Cleaning System

Cyclic impulse air jet cleaning of filter bags 1is initiated by
pressure differential switch. When the pressure drop across
the filter bags reaches its set point (4" H20 to stop and 6"
H20 to start), the pressure differential switch will initiate
the cleaning cycle. The cleaning system will run for one (1)
cycle (blow down every bag in the hopper) unless the high
differential pressure (DP) still exists. If this happens, the
system will go through another cycle. This will continue
until the pressures are equal. If the DP is still greater
than the set point after running through five (5) cycles, the
DP’s alarm will illuminate while the cleaning system continues
running. As the fan shut down, the cleaning system will shut
down automatically after ten (10) minutes. The cleaning

cycle can also be initiated manually.

An adjustable timing sequence mechanism will automatically
open and close solenoid valves, controlling the compressed
airflow. A solenoid valve is furnished for each separately
backblown tier of bags. Duration and frequency of the
individual tier cleaning cycles will be regulated from an
adjustable timing device capable of varying both duration and
frequency of the cleaning operation.

Net Air-to-cloth ratio is defined as the airflow rates divided
by the cloth area actually collecting dust at any time during
collector operation, particularly during the filter cleaning
process.

Filter bag and cleaning air data are listed as follows:

- Total Filtering Area: 2,984 sq ft

- Air-to-Cloth Ratio: 6.25:1

- Bag Cleaning Air Required at 100 Psig: 37.5 scfm

- Compressed Air Pressure Required: 100 Psig

- Differential Pressure to Stop/Initiate Cleaning: 4/6
inches gauge of H20

Refer to Table 2: Filter Bag And Cleaning Air Data

- Exhaust Fans

Each dust collector is equipped with one induced draft type
exhaust fan with the designed criteria as listed:

- New York Blower Model No: Class IV 40 PLR
- Size: 40 ~ 93.5% NW (Narrow Width)

- Wheel diameter: 40 inches

- Operating Speed: 1,780 rpm

- Wheel Tip Speed: 18,743 ft/sec

- Safe Maximum Speed: 1,945 rpm

IP7_038999
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Critical Speed: 2,431 rpm

~ Air Volume Flow Rate: 37,950 cfm

~ Fan Static Pressure: 18.5 in H20

= U.S. Motor Horsepower/Voltage: 200/460
-~ Direct Drive Motor Speed: 1,800 rpm

Each fan is centrifugal type with backward inclined blades and
is equipped with a radial vane type, external inlet damper
with a manual positioning and locking device. Fan’s wheel of
dust collector 13A should be:

= Clockwise rotation reference from driven side.

- Vertical Up

- Damper is clockwise rotation.

- AMCA type B, spark resistant material (aluminum)

The fan is designed to have less than 1.5 mils operating
vibration amplitude at any place as measured on the bearing
housing of the fan and motor.

Refer to Table 3, Figures 3, 17 and 18.

Pneumatic Conveving Systems

. The pneumatic conveying systems consist of positive
“displacement blowers, rotary vane valves, and associated

piping. The mechanical blowers convey the dust from the dust
collectors to the dust return point. The blowers are equipped
with Air Maze UMOSHNB inlet filters, Universal inlet and
outlet silencers, the necessary valves and pressure gages.

The pneumatic dust transport blower for collector 13A data
are:

- Model No: SMVF

- Rotative Speed: 1,750 rpm

- Volume: 303 acfm

- Discharge Pressure: 3.6 Psig
- Motor HP/voltage: 15/460

- Smoot Relief Valve Model: PV3
- Relief Set Point: 9.2 Psig

Duct Work

The ductwork provides an enclosed passage for the collected
dust and transport air for each of the individual collection
systems. The duct work subcomponent consists of all straight
ductwork, transitions, elbows, hooks, flexible connectors,
cleanouts, dead-end caps, dampers, hangers and all other
necessary accessories.

The duct work is fabricated from ASTM A53 Grade B standard
weight pipe for sizes 24 inches and smaller. All duct work

IP7_039000
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TABLE 3-1.

FORCED DRAFT FAN PREDICTED PERFORMANCE

TUT Vostate, Duan tawied, ooy (Mo Bleaa L)
Asoerd BWMeorow (W20s [a0\3 we'

Load Point

Item : Test Block  MCR 100 75 50 25
Inlet Air Temperature, F 110 110 110 110 110 110
Inlet Air Density, lb/ft3 0.0580 0.0580 0.0580 0.0580 0.0580 0.0580
Capacity, each fan '

Pounds per hour 4,018,300 3,335,600 3,135,800 2,461,800 1,712,200 904,100

Actual cfm 1,154,700 958,500 901,100 707,400 . 492,000 259,800
Fan Static Pressure,
in. wg - S - 19.5 10.9 10.0. 7.2 4.8 3.0 _
Fan Static Efficiency,
per cent 84.0 89.7 90.0 90.0 76.5 55.0
Design Fan Speed, rpm 894 717 717 717 717 717
Input Horsepower 4,305 2,018 1,730 966 520 227
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TLT-BABCOCK,INC. | TYPE  FAF 315/18.0-1
VARIABLE PITCH AXIAL FAN
PREDXCTED PERFORMANCE
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FILE
NO.

9255.93.5802

COMBUSTION AIR (SGB)

IPP 041284-0

Sems e g enell Sopu ppans punes goniy fouse odUR SIS & ~
B e = —Ez _
o h = e o SETE i m
A ~ I = : = tragd Mun. i 4
I B = e ==t ot =1 R
= ot eobte o
T . - @
bas b = QO
T 1 P
T : T @
ET4E = T Rz =5
: = 5 o: ]
- e
pa! : TN ro .nll... IS .
T M s
T H— 1 T : :
oo = b fXe
= : =S xp
= emes ToEap, =~
Erftt = foayeize o= I =
= N : == o :
e el = ) T = = =11
g ot T 5 pma. T ;M. : i >3 B N
T
T ; )
: T = RPERT MR <
T SER sent T —E= b 1G] - m
T X =t el
R ot g oy R -EE e 1 o
St o | £ & =i =S :
] M i+ O = s S d S -
T a st viriiEnesges -
v ot K uv.n.'.l.uu..u@.“
T e ET o St S e R o1
! B ok .{:
: S e
. X sjennnpes o L6
= e g ~
e T e R B R O M“ -
o ity it bttt R B oL B o
= 81 vase Legtd kaped T3l SXESY 238 =N B -t
: 1 13 e S B L T gl
- N [ PR g o e
it I ; 2 Rty L K= i o
— “P it st N -
- = b
ol = YabE sow e aune: ,..rl.w‘ ot B e m
] TINT =3 <G
a=s teats LR YT e =F Lt -] <
frass cadet = T N B : ~
e m T B = m o
et R B e T3S prs B ME -
s ”~ L= = HE- 3O m
= =R 1S &
o2 Bl =k =] - e
IS aodind “.F . L
= : : = : Q
==t T S ON N =
=t o e o
THES s m
2 - N %]
- - pe o T < .
M i >
: _ ' ~
e i3 o1
o e = =53 =
K2sas ooy * 3= e ]
=t
.«....HH.,,I...” pus — L
o -] <
= T 3= &=
o=
il o4 pa Sy o
jpeeae raand e b (2]
===
—
|
o=
=g
=

1 - Test Block

U two FAN OPERATION @ 880 RPM

[

o

=

n g

e

Z e o

= = [&)] =03} 3 =

SE == : ==
paaas o= [ R : 5 e =
= [=]<3) e
== gA ~®o RS = =] :
== A > 3B = \
== O Nma2? £
== me N O == 1\
5= 2 2 = W.mlt....nn
= &8 = EE=
= ey - 3=
muﬁ + s pegeodt yneneed) AN PG peedc
= : = =t -1

3=y —{=C = e SRS st
; ot g
. =zdo

7000

6000

5000

4000 Ji}

3000

ad1ndIY JAMOJISIOH

3-6

2000

PERFORMANCE CURVE

FORCED DRAFT FAN HORSEPOWER

9255.3402.06-10004

SHOP DRAWING NO.

FIGURE 3-4

C:

IP7_039006




N
(=]
0 Q
e} 1
ol 2
o [0}
[« N
. i
nl <
0 <o
~N
ol &
]
w .,
40
e
= | @
Sl ©
[ ad [92]
T A\ g
=l
[ -
Q] «
[72]
==
Al o
—
2| &
3l oo}
)l /@
> =
| S
(5]

S-€ WNOIA

SINIOd V0T ONILVYEdO
--3A4N3 FONVWIOIYId
YIMOJISYOH NVA LAVHA JI0d0L

0001 006 0u8
’ \

00L

009

00%

9000T-90°C0%€°SST6 “ON ONIMVYQ dOHS
(g0T X KRI0V) FWNTOA AMIAITIA TVIOL

00§

N R B B R

B L I e B e b

00€ 00z 001

T T 1o

1.
_

i
v M

ST mw_..iAcom

000T

!NOILINIJIA IOVYINOD JOd
SINIOd QvVo1 ¥31109

001

=Ry

;g

1000T

! L—mw:i_ .

aTITNOTY YIMOJISUOH

3~7

IP7_039007



8006¢0 Ldl

20 P 1 N »1 g o 9 4 ] }
4 g ‘
4 -1 i it '_]‘1 . H <t~1 [ VHLE 1* it ~L1 gsal L‘ AREREN
18 o i J i 1
H HHHITHH THH L}Jr—' 1 H HHH L H H HHIHHHH H ~]: L LL-‘ H H
] 1 b r
§ 16 : 4
i L Bt HHt
: 3
5 1 | it il
Q’ R [ Lr T LU §
212 L J QNG il 1
= (ARG AR ARRaaEsgag T LTI J
& 1 il HH : i i r
< '0 Jq
[ 111 H T 8 - !"1“ ] :
ﬂ 1 i H i1 o | L } 1
[ ] ] 4 111 L\! H ‘11 [ 3 E
] 5 ] ! 41 3
[/ 4 . 1 1 ]
: a8 ] /‘ ]
‘.‘2 - H : A it F-;v‘:?‘r— HHIHH I sibsazdlnnaiian 4 HH
A " 3 1 |
“ %4
6 : : § . .
@ ] I ]
4 LR ! R LA | R H B R i i
[ g L L
O 4 . s 1 H 1
- | “_‘..04?"”4 2
HHHHTTHE i *
2 T : 1 HHHHH- 1T H-+1 +H] H 1+
SEESE P E 4 iy N_H -1 44 FERgN 44 BEpRE 4 - 1444 .4 -4 11 RUSRER _“_44 4
o 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600
TOTAL FORCED DRAFT FAN FLOW ‘
1000 ACFM, 110 F*
BLACK & VEATCH| IPB_ o~~~ IMetmouiman
CONSULTING ENSINEERS : PROJE - 0
eroseor —DM-0032
ﬁf/ 9255 FORCED BRAFT FANS SYSTEM CURVE -
¥0.] BATE RRYISION DwNl ex | AgeAne ‘




6006€0 Ldl

Integral Main Shaft
. Bellmouth

Inlet Box

Fan

Motor

% .
\ }\% Nose Fairing

r &

Ninety Degree
Turing Bend

Diffuser

-Bearing Housing -

Straightening
Vanes

NS <

Units

I/ T 3 Q and Lubrication Suppi |

intermediate Shaft

T SaL Fan
Flaure 1 ToRCED DRasT ()




SYSTEM DESCRIPTION

FILE  9255.93.5802
NO.

g% COMBUSTION AIR (SGB)

IPP 112684-1

TABLE 3-2. PRIMARY AIR FAN PREDICTED PERFORMANCE
Heshira hou « Shurieneek Cardedunaad BarRel L37)

QA sRA (WAY [ 971 cpm (33O (2061 WY

Item Test Block
Inlet Air Temperature, F 105
Inlet Air Density, 1b/ft> 0.0588
Capacity, each fan ‘
Pounds per hour , 1,120,300
Actual cfm | 317,500
Fan Static Pressure, in. wg 62.5
Fan Static Efficiency, per cent 81.9
Design Fan Speed, rpm 1,194
Input Horsepower 3,810
3-12

MCR
105
0.0588

882,000
250,000
44.5
84.9
897
2,061

IP7_039010




FAN POWER REQUIREMENT, BHP

SYSTEM DESCRIPTION zgﬁ 9255.93.5802

COMBUSTION AIR (SGB) IPP 112684-1
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EVASE - 91.65 FT2

w2 = 152, 185 LB-FT2
TIP SPEED = 33,758 FT/MIN @ 1,194 RPM {
ELEVATION = 4,700 FT

i STATIC PRETSURE _ 1194 RPM HIGH SPEED: 1,194 RPM, 105 F, 0.0584 LB/FT°
‘ LOW SPEED: 897 RPM, 105 F, 0.0586 LB/FT

NG
STATIC PRESSURE 897 RPM W

-
-~ Low SPEED DESIGN PT.—
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FLOW PER FAN, 1000 ACFM
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FIGURE 3-6
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TABLE 3-1. INDUCED DRAFT FAN DESIGN CONDITIONS

Weatrcohouse. - Sthnete o

m

GeﬁeratingAUnit Load Point

MCR 100 75 50 25

Item Test Block 889 MW 820 MW 615 MW 410 MW 205 MW
Inlet Air Temperature, F 300 300 . 300 300 300 300
Inlet Air Density, lb/ft3 0.0409 0.0409 0.0409 0.0409 0.0409 0.0409
Capacity, each fan ) )

Pounds Per Hour 2,769,100 2,436,000 2,291,000 1,852,000 1,363,000 797,000

Actual cfm 1,128,400 992,700 933,600 754,700 555,400 324,800
Fan Static Pressure, in, wg 38.0 26.3 23.8 16.4 11.1 5.3
Fan Static Efficiency, percent 92.18 90.66 90.50 85.89 88.61 83.88
Fan Speed, rpm 954 809 768 636 514 353
Input Horsepower 7,415 4,596 13,918 2,195 1,106 - 325
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SYSTEM DESCRIPTION

FILE  9255.93.1405

NO.

INDUCED DRAFT (CCE)

IPP 121284-1

KCY-538@ FAN TEST FSP PLOTS
136.54 INCH TVARF-3 DWDI WHL
300 DEGREE GRS .0@4839 PCF DENSITY

" FSP-IN H2B
50 :
45 E
'482 A,/; ‘3//)$\\&\LA §
; 2 e "9 954 RPM TH LOAD ]
351 E
39 “ \
| —e T 889 RPM  |McR LOAD
25l 'kﬁ\%, 5
éF”’“ 768 RPM 100 LOAD 3
201 ‘ _ :
3 ,4P___gf4f’g‘ﬁ*,sas RPM | 75% Lofo -k
154 5
4 |RPM .
| pp—s b S14 50% LOAD ;
3 3
sir ol ooGar 353 RPM | 25% 104D E
i o g wjpncy e % e el . h > E
2 2 4 6 8 18 12 14 16 18 2@

CFM /100208

INDUCED DRAFT FAN
PERFORMANCE CURVE
FLOW VS STATIC
PRESSURE

FIGURE 3-1
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SYSTEM DESCRIPTION

FILE

no.  9255.93.1405

INDUCED DRAFT (CCE)

IPP 121284-1

KCY-530@ FAN TEST BHP PLOTS
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; E 5200
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/ ;/am 883 RPM | MCR LORD

3 pa Y o 1768 RPM 100% 10DAD (
-i / /e.é/ega E -
// 7 - 3008
L?G/{ o) 536 RPM _ |75% LOAD 000
o~ _edo 514 |REM box LoAd ?
% 353|RPM |25% LOAD 3

) 18 12
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FLOW VS BHP (@
FIGURE 3-2 K\_
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TABLE 3-1. FORCED DRAFT FAN PREDICTED PERFORMANCE
LT Vesalie, Skdn Syod So (Mo Bleda 127
A30eed BWeotpn (4205 /3013 WP Load Point
Item , Test Block MCR 100 75 50 25
Inlet Air Temperature, F 110 110 110 110 110 110
Inlet Air Density, 1b/ft>  0.0580 0.0580 0.0580 0.0580 0.0580 0.0580
Capacity, each fan ' '
Pounds per hour 4,018,300 3,335,600 3,135,800 2,461,800 1,712,200 904,100 =3
Actual cfm : 1,154,700 958,500 901,100 707,400 492,000 259,800 gu §
Fan Static Pressure ,‘ 4a B
in. wg : ' o 19.5 10.9 - - 10.0 - 7.2 - 4.8 - - 3.0 S (g
Fan Static Efficiency, > &
per cent 84.0 89.7 90.0 90.0 76.5 55.0 - E
‘i Design Fan Speed, rpm 894 717 717 717 717 717 g g
Input Horsepower 4,305 2,018 1,730 966 520 227 = |=
2"
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- m
U
o Xe]
N
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i ut
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FILE 9255.93.5802
NO.

SYSTEM DESCRIPTION
5%% COMBUSTION AIR (SGB)

IPP 112684-1

TABLE 3-2. PRIMARY AIR FAN PREDICTED PERFORMANCE
NHesttrahous~ Shurienand  Grdeduagad onrleil 1137}

RN A (Wag [ 397 cpm) (3310 206\ we

Item | Test Block
Inlet Air Temperature, F 1 105
Inlet Air Density, lb/ft3 0.0588
Capacity, each fan
Pounds per hour 3 1,120,300
Actual cfm 317,500
Fan Static Pressure, in. wg 62.5
Fan Static Efficiency, per cent 81.9
Design Fan Speed, rpm 1,194
Input Horsepower 3,810
3-12

MCR
105
0.0588

882,000
250,000
44.5
84.9
897
2,061

a
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FAN POWER REQUIREMENT, BHP

SYSTEM DESCRIPTION

FILE  9255.93.5802
NO.

COMBUSTION AIR

(SGB) IPP 112684-1
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WESTINGHOUSE, STURTEVANT DIVISION
S12E 23120-D AIRFOIL PRIMARY AIR FAN
70% DWDI, ARRANGEMENT NO. 3, CLASS 1200

EVASE - 91.65 FT2

wr? = 152,185 LB-FT2
TIP SPEED = 39,758 FT/MIN @ 1,194 RPM |
ELEVATION = 4,700 FT

HiGH SPEED: 1,194 RPM, 105 F, 0.0584 LB[FT3
LOW SPEED: 897 RPM, 105 F, 0.0586 LB/FT3

1 1 ] |
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FIGURE 3-6
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TABLE 3-1. INDUCED DRAFT FAN DESIGN CONDITIONS
\Ae3*“’°\\\°m -S & v Generating Unit Load Point
MCR 100 75 50 25
Item Test Block 889 MW 820 Mw 615 MW 410 MW 205 MW
Inlet Air Temperature, F 300 300 . 300 300 300 300
Inlet Air Density, lb/ft3 0.0409 0.0409 0.0409 0.0409 0.0409 0.0409
Capacity, each fan ) '
Pounds Per Hour 2,769,100 2,436,000 2,291,000 1,852,000 1,363,000 797,000
Actual cfm 1,128,400 992,700 933,600 754,700 555,400 324,800
Fan Static Pressure, in. wg 38.0 26.3 23.8 16.4 11.1 5.3 % E
Fan Static Efficiency, percent 92.18 90.66 90.50 89.89 88.61 83.88 g g
ceeem Ll Fan ,,Speed,, EPB-- - o e .95%& . 809 . . 68 . 636 e R ,,5,,1,4, R R 153 I ttg =
,,,,, S E .
Input Horsepower 7,415 4,596 13,918 2,195 1,106 325 =] l'tg
| g | g
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SYSTEM DESCRIPTION

FILE  9255.93.1405
NO.

INDUCED DRAFT (CCE)

IPP 121284-1

KCY-5308 FAN TEST FSP PLOTS
136.54 INCH TVAF-3 DWDI WHL

30Q DEGREE GAS .04@3 PCF DENSITY

" FESP-IN H2@
Se; -
3 3
453 E
403 3 E
: T 954 RPM TH LOAD i
3sle=—"] 3 f
30 \ E
e NQ:QE 829 RPM [Mcr LOAD E
255 — ;
" | 768 RPM 100§ LOAD
204 ‘ E
3 * ) 3
1 _.e‘_e/e"a'%e §36 RPM | 75% LORD
154 ‘ 5
3 S14 [RPM | 502 ]
" oot 2 og ‘ 50% LGAD :

5r ol ooedasa oM | om0k

e

3

@ 2 4 & 8 18 12 14
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18 20

CFM 120000

INDUCED DRAFT FAN
PERFORMANCE CURVE
FLOW VS STATIC

PRESSURE
FIGURE 3-1
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SYSTEM DESCRIPTION

FiLE
NO.

9255.93.1405

INDUCED?DRAFT (CCE)

IPP 121284-~1

KCY-5300 FRAN TEST BHP

PLOTS

136.54 INCH TVRF=3 DWDI WHL

300 DEGREE GAS .0489 PCF DENSITY BHP

: 1 :IQBBG
; Esaea
954 RPM

; TB{ LOAD  sooe
: - 7000
: ‘ - 6000
/ Vg/a,ec 883 RPM | MCR LORD 000 (
; ////!» Lo 768 RPM 00 1 hAD . 4000
26//,/” > ‘ - 3000
;/,/e/ 6§36 RPM 757 LOAD 2000
3 : 3
1/“;;6:_} 0514 [RPM 50t LOAD : 1000
-‘ig o000 3S3|RPM |25% LOA‘L :

2 2 4 6 8 1@ 12 14 18 18 2@

3-4

CFM ~10ccea

INDUCED DRAFT FAN
PERFORMANCE CURVE

FLOW VS BHP (G
FIGURE 3-2
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SYSTEM DESCRIPTION zgﬁ 9255.93.5802

@ COMBUSTION AIR (SGR) IPP 112684-1

6.0 SYSTEM OPERATION

The System Operating Procedure must be reviewed before operating the
system.

The FD fans and ID fans are interlocked such that at least ome ID fan
must be running before an FD fan can be started. Normal starting sequence
is one ID fan, one FD fan and then a second ID fan. Refer to the Induced
Draft System (CCE) for the ID fan start procedure.

Before starting an FD fan, the blade pitch must be set at minimum and
the discharge damper must be closed. For the first FD fan started this
will occur automatically after the FD fan control switch is placed in the
START position. A gas path must be established by using the same damper
alignment used in starting the ID fan. A "gas path integrity" signal is
derived by establishing a flow path through an FD fan, an ID fan, a second-
aryfair heater (air and gas side), and any two scrubbers. For specific
dampers, refer to the Unit Protection System Description (File No.
9255.93.2403). The local selector switches for the associated FD fan lube
oil pump must be set propérly; one oil pump set in RUN, while the other
oil pump set in STANDBY.

When the FD fan control switch is placed in the START position, the
FD fan will start provided all other permissives are satisfied.

The FD fan blade pitch is controlled automatically by the Coordinated
Control System when the Hand/Auto control station is placed in the AUTO
position. The CCS will control the FD fan blade pitch to maintain airflow.

A PA fan may be started after both UTR's have been reset and in a
similar manner as the FD fan. "~ Before starting a PA fan, the associated
discharge damper and the inlet vanes must be closed. For the first PA fan
started, the discharge damper will close automatically after the PA fan
control switch is placed in START position. The local selector switches
for the associated PA fan lube oil pumps must be set properly; one oil
pump placed in RUN, while the! other is placed in STANDBY.

When the PA fan control switch is placed in the START position, it

will start provided all other permissives are satisfied. After a time

IP7_039034




SYSTEM DESCRIPTION FILE 9255.93.5802

NO.
@ COMBUSTION AIR (SGB) IPP 043085-1

delay to allow the PA fan motor to reach operating speed, the associated
PA fan discharge damper will open. The operator may control the PA duct
pressure by mapually adjusting the inlet vanes, through the software
Hand/Auto duct pressure control station or through the hardware Hand/
Computer duct pressure control stations. The duct pressure may be auto-
matically controlled by the Coordinated Control System {COA) by transfer-
ring all control statioms to AUTO.

. Due to the increase of motor winding temperature during a fan start,
the pumber of successive starts of each FD and PA fan motor is limited.
The number of successive starts of each fan motor should be in accordance
with the following.

(1) Motor cold--Two consecutive starts.

(2) Motor at operating temperature--One consecutive start.

Starts subsequent to the above should be 20 minutes apart (with motor
running between starts) or 45 minutes apart (with motor mot running between
starts).

A fan can be stopped by momentarily operating the control switch to
STOP. The associated oil pump should be kept in operation to maintain
proper lube oil system temperature for a minimum of 10 minutes after an FD
fan impeller has come to a stapndstill. For a PA fan, the 0oil pump may be

stopped after the impeller has come to a standstill.

Typically, a PA and FD fan should be operated on low speed. The high
speed mode is utilized only if one fan is out of service or if excessive
draft losses are incurred such as when the air heater has become excessively

dirty.

IP7_039035




SYSTEM DESCRIPTION FILE 9255.93.5802

NO.

COMBUSTION AIR (SGB) . IPP 112684-1

7.0 REFERENCE MATERIALS

(1) System Design Specification for Combustion Air (SGB)--9255.43.5802.
(2) System Operating Procedure for Combustion Air (SGB)--9255.95.5802.
(3) Pipeline List--Technical Information; Information Management
Report M-PLN-T1 (listed by System Code for Unit 1, Unit 2, and
Common) .
(4) Valve List--Technical Information; Information Management Report
M-V-T1 (listed by System Code for Unit 1, Unit 2, and Common) .
(5) Manufacturer Drawings are listed by contract number in the
following reports.
(a) Manufacturer Drawings-~Status and Distribution Report;
Information Management Report PJ-DM-DST-L1.
(b) Manufacturer Drawings--Cross Reference Report; Information
Management Report PJ-DM-CRF-LI.
Purchase and installation contract numbers are listed by System
Code for Unit 1, Unit 2, and Common in "Major Equipment--General
Information Management Report G-EQ-GlA."
(6) Plant Arrangement Drawings.
(a) 9255-1BSA-M1028A through -M1032.
(b) 9255-2BSA-M1028A through -M1032.
(¢) 9255-9BSA-M1001.
(7) Piping and Instrument Diagrams.
(a) 9255-1SGB-M2064A through -M2064C.
(b) 9255-2SGB-M2064A through -M2064C.
(8) Logic Diagrams--9255-1SGB-K1000.
(9) Detail Piping Drawings.
(a) 9255-1SGB-M4089A.
(b) 9255-1SGB-M4089B.
(¢) 9255-1SGB-M4090.

7-1
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SYSTEM DESCRIPTION FiLe 9255.93.5802
NO.

COMBUSTION AIR (SGB) IPP 112684-1

(10)

11)

(12)

" (d) 9255-25GB-M4089A.

(e) 9255-25GB-M4089B.
(£) 9255-2SGB-M4090.
Schematic Diagrams--K2000 Series; listed by System Code for

Unit 1, Unit 2, and Common in #B&V Drawings--Drawing Status

Report; Information Management Report pPJ-DB-ST-L2."

Instrument Connection Schematics--K8000 Series; listed by System

Code for Unit 1, Unit 2, and Common in “B&V Drawings--Drawing

Status Report; Information Management Report PJ-DB-ST-L2."

Purchase Documents.
(a) Forced Draft Fans-~9255.62.3402.
TLT-Babcock, Inc.

Forced Draft Fans.

Instruction Book for Axial Fans.

Witness Test Report--April 1984, Report No. RAS 84-007.
Forced Draft Fan Hydraulic Control Units.

Akro-Tec, Inc.

Instruction Book for Control Units.

Forced Draft Fan Lube Oil Units.

Akro-Tec, Inc.

Instruction Book for Lube 0il Units.

(b) Electric Motors--9255.63.2201.1.

Westinghouse Electric Corporation.

L]

Forced Draft Fan Drive Motors.

Instruction Book for 6,900 Volt Motors.
Forced Draft Fan Speed Change Switches.
Esco Manufacturing Co.

Instruction Book for Speed Change Switches.
Primary Air Fan Drive Motors.

Instruction Book for 6,900 Volt Motors.
Primary Air Fan Speed Change Switches.

Esco Manufacturing Co.

Instruction Book for Speed Change Switches.

IP7_039037
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SYSTEM DESCRIPTION FiLe 9255.93.5802

NO.

COMBUSTION AIR (SGB) IPP 112684-0

(c) Steam Generator--9255.62.3401.

Babcock & Wilcox.

. Primary Air Fans.
Westinghouse Electric Corporation
Instruction Book for Centrifugal Fans.

. Primary Air Fan Lube 0il Units.
Akro-Tec, Inc.
Instruction Book for Lube 0il Units.

. Secondary Air Heaters.
C-E Air Preheater Company
Instruction Book for Air Heaters.

) Primary Air Heaters. )
C-E Air Preheater Company
Instruction Book for Air Heaters.

o Air Heater Bearing Lube 0il Units.
C-E Air Preheater Company

Instructidn Book for Air Heaters.

7-3
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L.B. 90-400.1.2.0.1

Section 1.2 Contract Data Sheets

WSD General Order No. AKY-6081 Item No. 1&2 {Combined = Serial No.)

Contract/Main Assembly Drawing No. 2090F60

Purchaser: Babcock & Wilcox Company, #334-0614/P.0. 336601DU

User: Intermountain Power Agency

Intermountain Power Project
Plant or Station: 1ntermountain Generating Station - Unit No. _1

User Equipment Identification No. IPA Contract 2010N

Consuilting Engineer: Black & Veach

Job No._9255.62.3401 . Specification No. 2010N

1. FAN DESCRIPTION: Series/Size 23120 ._D Width D nlet
Speed Class 1200/900 _ RPM; Wheel Type __Airfoil

2. APPLICATION:

DUTY - Forced Draft O
Induced Draft a FUEL
Primary Air D
Hot Gas Recirculation (O FUEL
Other 4

DUTY CYCLE - Continuous Operation X
Cyclical Operation:
Shut Down/Start-Up Weekly 0

Shut Down/Start-Up Daily g
TEMPERATURE:
-20 OF Minimum, _ 200 °F Maximum - Ambient
80 OF Normal Operating
200 OF Maximum Continuous Opcrating (Design)
OF Maximum Upset for _________ Hours

Not to exceed; times per year.

Effective January 1978

Westinghouse Electric Corporation
Sturtevant Division
Hyde Park, Boston, MA 02136

IP7_039039




1.B.90-400.1.2.0.2

wSD Gcncr;l Order No. AKY—6(‘)81 ftem No._ 1&2
. RATE OF TEMPERATURE CHANGE:
3. CONTRACT PERFORMANCE
FAN VOLUME STATIC PRESSURE TEMP SPEED DENSIEY
LOAD CFM INLET | OUTLET RISE oF RPM BHP #IFT.
High Spd.| T.B. 1}320,000 -3.73 60.71 164,38 105 1194 3989100584
NET 244,000 -2.40 39.37 . 41.77 80 1194 3150 {0.0614
Low Spd. T.B. {252,600 -2.36 45,22 47.58 105 897 2217 }0.0586
NET 222,600 -2.16 . | 34.46 36.62 60 - 897 1739  [0.0637
. Performance based on elevation of ‘4700feel, 25,18~ Hg Bar. Pressure

Performance based on use of Evase expanded to_INCL sq. ft.

4. NOISE LEVELS

BAND 1 2 3 4 s 6 7 8 .
Center Frequency | H, | 63 | 125 | 250 | soo | 1000 | 2000 | 4000 | 8000 | Overall

Mecasured at A 75 | 78 78 72 58 67 77 78 85

B 105: 108 115 |116 |118 118 115 | 108 | 124

' ¢ 82 | 85| 89 | 89 | 90 89 81 69 96
> -

- Inlet noise, measured_S _ feet from inlet
- Discharge Noise, measured___S _fect from discharge
- Noise thru housing, measured_Lfecl from housing, without inlet noise added

- Noisc around fan, measured feet from housing with inlet noise added, BUT WITHOUT discharge,
drive or nvise effect of uther equipment added.

(o NaN -2k

Above noisc levels are:

. OSound power Ref. 10712 waus (metric)
w. ®ISound pressure Ref. .0002 microbars
R A scale OC scale

January 1978

Revised April 9, 1986
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{.B. 90400.1.2.0.3

WSD General Order No. AKY-6081 Item No.1 €2

Comments:

5. WHEEL GAUGES/MATERIALS
FLANGE 1.50 TK ASTM ALLi

Hubs: CYLINDER:STL FORGING SAE 1017-1020-1023

Center/Backplate: 1.25  “Thick; _ASTM A514 GR A

Blades:
Single Thickness:

Blades: ** Thick:

Blade Liner:____ " Thick:

Reinforcing Rings: ___________* Thick:

Corner Pads: * Thick:

Airfoil:

Skins: .31 ASTM A514 GR A

" Thick:

Ribs: <31 v hiek: ASTM AS514 GR A

DIA
Nose:  +62 «Thik:  STL BAR SAE 1015

Liner: " Thick;

Side Plates: _+ /2 * Thick: ASTM A514 GR A

When Field Balancing of Rotor is necessary follow procedures outlined in Section 16.2 - Field Balancing
of Heavy Duty Fan Wheels. Use Category 111 for welding weights to wheel.

6. BEARINGS: Size ___10 * Dia: Type __(WD) HD SLEEVE TYPE

COOLING MEDIUM:

O Wwater: GPM Max; GPM Min.
Water Temperature; OF Max; OF Min.
Water Pressure; PSI Max; PS1 Min.

January 1978
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WSD General Order No.

.B. 90-400.1.2.04

AKY-6081 ltem No._lf_z__

a0 Air: a CFM at

Air Temperature.
O Non-Cooled (Ambient Air)
X External Lubricator
LUBRICANT

O Grease: Type

“H,50 Static Pressure

ofMax: __ of Min.

Xl Oil: Viscosity___ 300

ssuat_ 100 Of

(Sec Section 6 for complete Oil description)

Quantity:

—_—

‘ GPM Max.:

LUBRICATING METHOD

O Ring - Self Contained

{0 Disc - Self Contained

Qts. per Bearing - Self Contained

GPM Min. per Bearing - Flood Lubricated

{¥d Fiood Lubricated - From External Lubricator

BEARING OPERATING TEMPERATURE

Babbitt: Per Tip Sensitive Thermocouple or Resistance Temperature Detector

160 oFtO . 180

_132_ OF Alarm

__ 200 °F shutdown

OF Normal Operating Range

Oil temperature for Start-up is S0°F for Self-contained Bearings: 90°F for Flood Lubricated Bearings.

7. LUBRICATOR: Nominal Size (Tank Capacity)

HEAT EXCHANGER

& water-to-0il

O Air-to-0il

Gallons
ciRCuIT
O Single

X1 Dual

January 1978
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L.B. 90-400.1.2.0.5

AKY-6081 1&2

WSD Gencral Order No. Item No.

Electrical Requirements:

Pump Motors: 3 up,_1800 grpMm

3 Phase, 60 HZ, 230/460volts
TEFC, 182T

Reservoir Heater:__ 9.+ 25 KW, 3 Phase 480 Volts

Air Cooled Heat Exchanger Fan Motor: __— HP,__—= RPM,

3 Phase, HZ, Volts

8. TURNING GEAR NONE

Turning Gear Assembly designed to:
O Start fan from Rest

{J Engage during coast down ONLY and maintain specified RPM.

Motor: HP, ' RPM
3 Phase, HZ, Volts

Gear: Output RPM (Input to Fan)

Motor-Gear Designed for:

Fan Rotor: Weight Lbs., WR? I.bs/Ft.2
Drive Rotor: Weight Lbs., WR2______ Lbs/Ft.2
Bearing; Dia. " Sleeve Length ’

January 1978
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L.B. 90-400.1.2.0.6

AKY-6081 1&2

WSD General Order No. Item No.

9. DRIVE Westinghouse PAM Motor G.O. CL30900

M.A \_RIF 83
Main Drive: & Motor_400Q0 HP___ 1200 RPM
2000HP 900 RPM

3 Phase, __60 HZ Volts

O3 Single Speed; Bl Two-Speed; (] Variable Speed

0 Turbine HP RPM at Test Block

RPM Maximum Overspeed
Overspeed: Continuous O

Momentary (1

Secondary Drive: [J Motor HP, RPM
3 Phase, HZ Volts
0 Turbine HP, RPM at Design

RPM at Max. Overspeed
Overspeed: Continuous (I
Momentary [J

Variable Speed Drive: Type:

{Fluid Drive, Magnetic Coupling, etc)

Make:
Model: HP
RPM - Min. Max.

10. VIBRATION AMPLITUDES

The following table indicates the normal and allowable horizontal and vertical vibration levels of our products. Also
shown are levels at which corrective action is required. All values shown are in mils; peak-to-peak amplitude as meas-
ured on the bearing housing, horizontal centerline with a seismic measuring device.

January 1978
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[.B. 90-400.1.2.0.7

WSD General Order No.__ AKY-6081 ItemNo._182
Operating ‘ Peak-to-Peak Amplitude
Speed - Horizontal and Vertical -
RPM Mils
Normal Rough Correction Required
Alarm Shutdown
1800 Oto2.0 3.5 : 5.0
1500 O0to 20 4.0 5.5
1200 Oto 2.5 4.5 7.0
1000 030 5.5 7.5
900 0t 3.0 6.0 8.5
750 0t 3.5 7.0 9.5
720 | O0to3.5 7.0 9.5
600 0to 4.5 8.0 11.0
514 0 tb 50 8.5 12.5
NOTE: For allowable Axal vibration levels, use one-half of above values.

11. SUPPLEMENTAL DRAWINGS

DRAWING NO. DESCRIPTION SECTION
2426D12 FOUNDATION SYSTEM DESIGN CRITERIA 4
2090F60 CORTRACTDWE—23120 5
7645AL5 HARDWARE >
7645A58 TEMP DETECTOR (BOX) 5
5453C87 BRACING ROD ASSY 5
7646A64 TEMP DETECTOR (BRGS) 6

January 1978
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.7.1.2

CENTERPLATE

BLADES ‘ BLADES
KEY AND KEYWAY _
FOR COUPLING

&——SIDE PLATE
FIXED OR THRUST

BEARING END
FLOATING OR HUB HUB
EXPANSION SHAFT 7 JOURNAL
BEARING END KEY AND KEYWAY
f-—_ | e
] il
L iy
JOURNAI‘_& A gm}ve
THRUST
COLLAR ™ THRUST
OPTIONAL ROTOR LIFT OR ‘ ROTOR LIFT OR COLLARS
SHAFT | 4 SLINGING AREA\' I/SL!NGING AREA™N|
EXTENSION ‘

Qig. 5.7.1-2 Typical Rotor Component Identification ‘

determined from the Main Drive end as specified by NOTE

customer. See Figure 5.7.1-3 for Rotation and Wheel

Blade Types. ‘ Assure that all Non-Split Inlet Parts, such as Inlet
Vane Control Seal Parts, are placed on Shaft in

6. Identify and move Fan Inlets or Vane and Inlet proper installation sequence.

Assemblies to their respective Rotor ends.
8. Pressurized Air Shaft Seals Only
® Inlets without Vanes are interchangeable and can be
assembled to either side of Double Width-Double Inlet Refer to Contract/Main Assembly Drawing, if Pressurized
Fan, Air Shaft Seal Assembly is listed in Bill of Material; refer
to Section 11.3 for seal details. (If not listed, proceed to
® Vane and Inlet Assemblies are NON-interchangeable, Step 9.)
and must be installed on the correct side of fan. Refer

to Section 8 - Inlet Vane Controls, Preparation for Seal Bodies are to be placed on the Rotor in their
Installation. respective position to their location on the fans.
NOTE CAUTION
Refer to Contract/Main Assembly Drawing for SEAL BODIES HAVE MACHINED SURFACES
position of Vane Operating Lever. Vane Operating AND MUST BE HANDLED WITH CARE.
Lever must be in that approximate position when
Vane and Inlet Assemblies are placed on Rotor. Insert a minimum of four (4) wooden wedges between
‘ machined Seal Body inside diameter and Shaft outside
. Guide Inlets or Vane and Inlet Assemblies on Shaft. diameter and secure into position.
Place in approximate installation position; support se- .

curely to prevent damage to equipment or injury to 9. Install Bearings on Rotor. Refer to Section 6 -
personnel. Bearings.

January 1978
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5.5.4.14

.Check complete Housing/Inlet Box alignment in rela-
tion to Rotor and all center lines. Verify that Side Sheets
are vertical. Correct as required.

2. INLET INSTALLATION AND ALIGNMENT
NOTE

® Rotor must be leveled and aligned to Drive Train
Centerline and at proper elevation.

® Inlets must be aligned to Wheel as shown in the
Wheel and Inlet Relationship detail on Contract/
Main Assembly Drawing. See Figure 5.5.3-14 for
typical Wheel and Inlet relationship details. Fig-
ure 5.5.3-13 shows the Rotor and Housing/Inlet
Box in cross section.

® The Wheel-to-Inlet relationship detail on Contract

Drawing will show the cold or ambient tem-
perature setting. Fans for elevated temperature
applications will have a clearance at the top of
Wheel greater than at the bottom in the cold
condition. The Wheel and Inlet will come into
alignment at operating temperature.

Vane and Inlet Assemblies must be positioned
with the Operating Lever and Ring Assembly in
the position Indicated on Contract/Main As-
sembly Drawing.

Final axial adjustment on Series 2300 and 2400
Fans must be made by loosening machine screws
holding the Sliding Seal Ring to the Fabricated
Steel Inlet, and sliding the Seal Ring to the
correct position. Tighten all machine screws
securely after alignment.

+

-~
¥
—--F

c. 5.5.4-13 Typical Cross Sectional View of Fan

Rev. June 1981
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5.5.4.12

ROTOR REMOVAL —————>
SPLIT FLANGE

Fig. 5.5.4-11 Housing Construction - Type 4 Tenth Erection Stage

N. Place gasket material (if required) on Rotor Removal  sections were factory-mated and match marked. If all
Split Flanges, and tie or tape temporarily. Lift Rotor  sections are correctly aligned they will mate properly.
Removal section in position. Use drift pins to align bolt  Correct any misaligned sections.
holes in the mating angle iron flanges.
P. Install and tighten all bolts and nuts in Rotor Removal
. If sections do not line up, check assembly for  Section Flanges. Refer to Torque Values in Section ;
misaligned sections installed previously. The Housing/Box  5.10. )

Rev. June 1981
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5.54.15

WHEEL & INLET RELATIONSHIP

SERIES 4000 TVRT-1,2,34,
5000 TVID
9000

L

SSSRSSSSIZ

74

WHEEL & INLET RELATiONSHIP

RADIAL SIDEPLATE
SERIES 2300

WHEEL R l__ | "‘“—ET—\
j=§:’ :

SEAL RlNG—1

WHEEL & INLET RELATIONSHIP

FORMED SIDE PLATE
SERIES 2300
2400

N—
v/ 0L

~——WHEEL

|

WHEEL & INLET RELATIONSHIP

/—!NLET

SERIES 2000

€——— WHEEL

/—INLET

===

WHEEL & INLET RELATIONSH{P

SERIES 7000
TVSR

Fig. 5.5.4-14 Typical Wheel-Inlet Relationship Details

Rev. June 1981
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Spec. 2010N
Revised May 29, 1981

DIVISION G3 DETATLED REQUIREMENTS FOR ITEM 1

each rotating shaft and complying with the requirements of the 1448
State of Utah shall be furnished for each courling of each fan. 1449
The coupling guard shall be provided with a removakle plate cor 14590

other equivalent means for inspection and oiling.

21.8 Sole Plates: Steel sole plates for each fan 1453
bearing pedestal shall be provided. Bearing pedestals shall ke 1454
bolted to the IPA foundation ky means of anchor bolts extending
through the sole plates.

21.9 Primary Air Fans: Primary air fans shall be 1457
provided as necessary for proper bciler operation. F¥ith one 1458
primary fan out of service the remaining fans shall be capable
of providing sufficient prirary air to permit boiler operaticn 1459
up to not less than 60 percent of Maximum Cagpacity with each of
the specified coals. Test block gerformance of each fan with 1469
inlet boxes and silencers shall be greater than its expected
operating performance by not less than 25 percent for weight 1461
flow, not less than 50 percent for static discharge gressure,
and not less than 25F for temperature at the plant's elevation 1462
for each of the specified coals.

The primary air fans shall ke of the full shrouded 1464
type with backwardly curved airfoil blades and shall be double 1465
width, double inlet. The fans shall have inlet boxes complete 1466
with silencers. An annubar and 2 thermoccurles shall be 1467
provided in each inlet box for measuring the primary air flow.

The bearinas shall bte of the self-aligning, split 14¢€9
sleeve type capable of withstanding bigh thrust icads due to any 1470
unbalanced forces on the fan wheel. The bearings shall be 1471
cooled with oil from the lubricating oil package specified
herein. The bearina lubrication system shall be of the flow- 1472
through flood type.

An independent lukricating oil gpackage shall ke 1474
furnished for each fan and rotor unit. Each lubricating oil 1475
package shall be capable of supplyina the required amount of
lubricating o0il to the fan and motor kearings at test block 1476
conditions.

Fach package shall be ccrplete with dual full-capacity 1478
water-to-oil heat exchangers, dual full-capacity cil filters, 1479
and dual full-capacity pumps and motors. The filter shall te 1480
cleanable or replaceable without interrupting the oil flow. The 1481
complete package shall be factory-wired, assemtled, and mounted

on a common base. The packaged system shall be arranaged and 1482

wired such that either pump may serve as the main supply pump

while the other pump serves as the standby purge. 1483
G3-46
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Spec. 2010N
Revised May 29, 1981
DIVISION G3 CETATLED REQUIREMENTS FOR ITEM 1

The heat exchangers shall have 90~10 copper-nickel 1485
tubes and bronze tube sheets and shall be sized for 105F cooling 1486
water.

The oil reservoir tank shall be coated internally with 1488
Rustban or other commercially available rust inhititor. The 1490
reservoir shall be complete with dual #80-volt, -phase, 60~
hertz, electric heaters and an oil level site gage. The heaters 1492
shall be complete with in-line full vcltage adjustable
thermostatic or combination thermcstat and contactor controls 1493
capable of interrupting the heater circuits. The heaters shall 1uch
automatically maintain the temperature of the o0il in the ’
reservoir at the selected temperature when the fan is idle and 1495
the ambient temperature is as low as -30F. The entire oil 14926
reservoir electric heater circuit shall be factory-wired to
terminals in the common junction box so that only connection of 1497
480-volt supply is necessary to complete the heater circuvit, A 1498
metal barrier shall be provided in the junction tox ketween
terminals for the 480-volt supply and terminals for the control 14
circuits.

o]
0

Each lukrication rackaage shall e furnished complete 1501
with all instrumentation and contrcl devices required for 1502
monitorinag and control. All devices shall be mounted, piped, 1503

and wired as part of the package to comprise a corplete system.
The devices shall include, but not be limited to, the following: 1504

{a) One low-pressure switch for alarm. 1506

{b) oOne high temperature switch for alarm. 1508

{c) One permissive start pressure switch for fan 1510
motor.

{d) One low-pressure trip switch. 1512

{e) One low-pressure start switch for each luke- 1514
oil pump.

{f) One low temgerature switch for alarm. 1516

{g9) Two standby-auto-run pump selector switches 1518
with eiaht contacts.

(h) One level switch for oil reservcir low level 1520
alarm.

G3~-47
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Spec. 2010N
. Revised May 29, 1981
DIVISION G3 1 DETAILED REQUIREMENTS FOR ITEM 1

{i) Two full-capacity immersion tyre heaters or a 1522
single heater that will be serviceable with the frimary air fan 1523

operating. A spare heating element shall be furnished. 1524
{j) Thermostats. 1526
(k) Flow indicators. 1528
(1) Pressure gages. 1530
{m) Temperature gages. 1532
{n) Level gages. ‘ 1534

Pump selector switch develorments will ke provided to 153¢
the Contractor by the IPA.

Motor starters for pumps and auxiliary relays reguired 1538
for control shall be furnished.

- At the driven end of the fan shaft, suitable thrust 1549
. bearinas shall be provided to locate the shaft longitudinally 1541
and to compensate for end thrust under any condition of
operation.
Connector lead type resistance temperature detectors 1543
(RTD) shall te furnished and installed on each bearing.
pillow blocks shall be carried on pedestals 1545
independent of the fans. Should cast-iron pillow blccks be 1546
furnished, these shall be of good quality iron, free from
defects, imperfections, blow holes, or cracks. No patching or 15u8
welding will ke permitted unless specifically apgroved by the
Engineer.
Bearing pedestals shall te of heavy, rigid, steel 1550

plate construction, mounted on scle plates to facilitate removal 1551
of the motor bearinas without disturtina the alignment of the
fans or driving motors.

The Contractor shall furnish asbestos gaskets oOr 1553
pressure sensitive qasket material for all belted flange joints 1554
and manhole joints of the fan housings.

The gaskets for the flange joints at the discharge 1556
connections to the duct work shall ke such that after the 1557
. connections have been securely bolted and the gaskets compressed
the gasket thickness shall be 3716 inch or greater. 1558
G3-48
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Spec. 2010N
Revised May 29, 1981
DIVISION G3 CETAILED REQUIREMENTS FOR ITEM 1

—

All exposed parts of the shaft shall be polished and 1560

the wheel hubs, fan blades, and shrouds shall be smooth and 1561
uniform and of such contour as to cffer the least resistance to
the flow of gases or air., cCastings shall be carefully dressed 1562

down and filled.

21.10 Blowers: Contractor shall furnish all blowers 1565
required to seal, cool, vent, or rurge components furnished by
the Contractor except components cotherwise specified as being 1566
furnished with the required air by the IPA. Blowers shall 1567
include spare capacity as required to maintain boiler cagpability
from start-up to Maximum Capacity uypon failure of any one blower 1568
or drive.

22. Control Equipment: Except for the equipment 1571
under Subarticle 22.6 of this Division, the following control 1572
equipment shall be furnished:

22.1 pampers: The maximum allowable deflection of 1575
damper blades under all service corditions shall not exceed
17360 of the span. Control dampers used for threottling service 1576
shall be of the counter-rotating tyre.

All damper bearings shall be so mounted as to prevent 1578

binding of the shafts because of therral expansicn or 1579
misalignment.

Each damper operating shatt shall be grovided with 1581
keyways in each end and shall ke supported in easily lubricated 1582
anti-friction bearings. All damper shafts shall show damper 1583

position and shall have open and closed positions clearly
indicated.

Each damper blade and inlet vane shall te continuously 1585

overlapping with no fixed division gplates, and shall be of the 1586
design that is riaid, and that will operate free from flutter or
vibration during all modes of operation. The Contractor shall 1588
provide a means of lubrication to individual inlet vanes to
ensure free and trouble free gperation of the inlet vanes. 1589
If the damper and inlet vane shafts operate in 15981
sleeves, provisions shall be made to eliminate infiltration of 1532
dust and moisture between the shaft and the sleeve. The 1593

Contractor shall provide a positive means of determining the
position of the dampers.

Torque requirements for damger and inlet vane 1595
mechanisms shall be held to as low a value as practicable.

G3-493
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Hybrid . Cona L;ant Pressure

Load.......... percent of Maximum Capacity 25 50 25 50 15 100 s
Alr flow rates:
Theoretical alr‘ for combustion..Mlb/hr 1641 3162 1636 3104 4463 5685 6047
Total atr f bustion, 2 88 8
ol:clzdrngo:x:::z:‘aualr.?... ..... Mib/hr 2257 393 2248 3880 5266 653 6954
. 552. 01.0
(ALt from primary air fansl).....HMib/he 5500 1038.5  541.0 1037.5 1293.0 1552.0 16
Tempering alr.........v0vuune ...Mlb/he  98.2 370.3 101.1 376.9 425.2 485.4 484.6
Afr to primary air heaters......Mib/hr 451.8 668.2 439.9 660.6 867.8 1066.2 ) 1116.4
Aflr from primary air heaters, . 528.2 7 903.2 947 .4
excluslge of {emperizg :lr....Mlblhr 300.8 293.9 521.6 713.8
Ac Erom F. D, fans.............Mib/hr 2066 3305.5 2062 3,231'5 4443 3540 3935
Sealing afr... ... ...... vevven Mib/he 22 3 22 55 66 7 1%
Alr to secondary air hesters..,.Mlb/hr 2066 3305.5 2062 3231.5 4443 5540 5935
{
M eaters oty e v Mlbme 1880 3108.5 1875.0  3036.5 4193 5226 5599
Alr pressures: )
Atr from primary air fans.in, of water 30.1 .26.0 29.4 25.7 30.1 34.2 36.3
M esceranr A i, of water _29:7 24.3 29.0 240 28.3 33 33
Al;cﬁzgra?ff??f¥.??r ...... in.. of water 29.5 23.8 28.8 23.5 27.5 30.2 32.0
Aigc::e::?????f?.?ff ...... in, of water 1.8 ‘1-3 1.7 1.2 3.6 3.2 6.0
Alr £ ' ’
Ecazzrn???????f¥.??r....ln. of water 1.4 0.5 1.3 0.4 2.2 3.2 3.7
Afr at windbox............ in, of water 1.0 ~0.2 0.9 ~-0.3 0.8 1.1 1.4

*Sealing air 18 taken from primary tempering afr.

C-26
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load,......... percent ‘of Haximum Capacity

Alr temperatures:

Hinimum ambient temperature not
requiring preheating............. ..F

Alr to secondary air heater..........F

Alr from secondary alr heater...... «.F
Alr from primary air heater,

excluding tempering alr..... PN 4
Alr to pulverizers............ cesnss

Alr to Primary AH................’F

Flue gas flow rates:

Leaving furnace..... trssssans ...Hiblhr
Leaving economizer...... cesesssMib/tir
Entering prlmnry‘atr'heaterl....Hlb/ht
Entering secondary air
hesters........coc0nieues eeees.Mib/hr
Leaving primary air heaters..... Mlb/he

Leaving sccondary air heaters...Mlb/hr

Maximum vclocily of gases in

superheater net free area..,..... ft/sec

Maximum velocity of pgases in

reheater net free srea......... ..ft/nec

Haximum veluclt; of pnses in

cconomizer net free area......... Et/sec

liybrid Constant Pressure .
25 50 25 50 15 100 105
.84 60 94 60 50 37 34
gg’* 62 gg #* 62 63 64 65
534 _59Q 507 590 615 635 645
511 562 510 561 567 564 569
420 380 415 375 402 412 420
75 75 75 75 75 77 78
2492 4343 2484 4264 5787 7184 7643
2509 4375 2500 4295 5632 7241 7703
363.9 682 439.8 670 839 972 991
145y 3693 2060.2 3625 4993 6269 6712
514.9 822 585.8 809 993 1135 1160
.2331.1 3890 2247.2 3820 . 5243 6583 7048
1 22 11 22 .26 45 51
23 39 28 40 50 46 47
6 14 4 13 22 36.2 41

kxSteam Coil leating

used to heat the air from a temperature of 62 F.

@]
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Hybrid : Constant Pressure
Load...oounnn. percent of Maximum Capacity 25 30 \ 25 30 13 100 105
Flue gas pressures:
In furnace., ... .cov0ees vossdnn. of water 0 0 0 0 0 0 0
Leaving furnace...........in, of water -0.0 -~ -0.0 -0.0 -0.0 -0.1 -0.1 ~0.1
'Entetlng economizer.......in. of water )
Leaving economizer.,...... in. of water _~0:9 -1.5 -1.0 -1.5 -2.4 -2.17 -3.1
E i I i
Mheater. o .. An. of vater _=1.6 -2.4 -1.7 ~2.4 -3.7 ~4.1 4.6
Entering s d te . - - ) - -
h::tzsuon"’. ...... in. of water 1.6 . . 2.6 - -1.7- °2‘[f _ -3.7 -4.1 ~4.6
Leaving primary alc ' 7 o :
ReRters . nrrerrreeesns.in, of uater _=2.0 -3.4 -2.2 -3.4 -5.2 __ _=6.0 ~6.4
Leaving secondary air . ’ ; :
hutgr........!.........ln. of watar ‘:2‘2 -3.9 ~2.3 L. -3.9 6.2 ;7‘9 ~-8.8
Flue gss temperatures;
7"
Leaving furnace....(12. 58) . ... 1190 1480 1170 1470 1650 1780 1815
Entering superheater. (24, SS) . ¢ _1375 *1740 1360 1725 1940 2075 2115
Entering reheater,. (FENDANT) p 1092 1330 1064 1325 1480 1590 1625
Entering economlzer........ tisseases . F 5B9 710 653 723 773 828 848
Leaving economizer. ,..veesesensnes.F 581 654 554 653 694 724 740
Futering primary afr heater......... JF 581 654 554 653 694 124 140
Entering secondary air heater........Ff 581 654 554 653 694 124 140
Leaving primary afr heater.(In¢l LKG¥F 20U 278 237 277 280 _280/280 _2BO0

Leaving secondary alr heateldnGl LKGF 211 237 203 237 263 276/280_ 280
( 7 MI11s/8 Hills
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. llybrid Constant Pressure
Loud.......:..percent of Haxtowum Capacity 25 50 25 50 75 100 105
Excess alr: ‘
Leaving furnace................ percent 42 27 42 27 19.3 16 16
Leaving economizer............. percent 43 28 43 28 20.3 17 17
Leaving primary air heater..... percent 64* 39% 63* 39* 29% 26* 26%*
Leaving seconnary mir heater...percent —_— —_— -
* Pri, and Sec. AH's combined
Emission concentrations:
DDl{:ssE il_g.adqﬁ:gl}azqagAh's-grains/SCF 4.73 9.52 4.74 5.51 5.88 6.04 6.04
economizer. . ..... 00000, grains/SCF 5.37 5.94 5.37 5.94 6.29 6.44 6.44
T et levtes C e 87 93 a5 53 9s w0 1o
NO_ leaving economizer........1b/MMBtu -—= ) - Maximum of 0.55 1b/MKB --- - -
NO_ leaving alr heaters....... 1b/MMBtu Maximum of 0.55 1b/MKB (corrected for leakage) across load range.
Heat absorbed by Bofler: **Hzand H20 combined
Losses:
Hydrogen in fuel............. percent 4.93 5.10 4.89 5.10 5.13 5.15 5.16%%
Holsture in fuel............. percent - - -—- ——— — ——- ———
Molsture tn alr,............. percent .05 0.06 0.05 0.06 .06 _ 0.07 0.07
Dry gas.............. teteenen percent _.3.63 4.57 3.42 4.51 4.74 4.84 4.98
Combustible in refuse..... ...percent 0.20 0.20 0.20 0.20 0.20 0.20 0.20
Radiattion......... vecaes ......percent 0.57 0.30 0.58 0.30 0.21 0.17 0.15
Unaccount & mfg margin,...... percent 1 1 1 1 1 1 1
Total heat ab-orbed...' ......... percent 10.38 11.23 10.14 11.23 11.34 11.43 11.56
Boiler Efficiency (Per ‘ASME
PTC 4.1 abbrev. test method) 89.63 . 88.78 89.87 88.78 _88.67 83.58  __88.,45
Fuel efficiency (with heat credits) 89.72 88.88 89.96 .88.87 88.76 83.67 88.54
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Load.......... percent of Maximum Capacity
Power input to motors:

Number of pulverizers
operating.......... Civessessesseanes

Pulverfizer motors......coc0cceeeen..kW

Number of primary air fans
operating........cc000.0 Geessenanane

"A.....lk"

Number of coal feeders operating......

cesea kW

Primary afir fan motors.....

Coal feeder motors............

--Number of botler circulation
Pumps operating....ciiveecvecosscnns

Boiler ciculation pump motors.......kW

All other mtor...l..l.l.l.l.”‘.'..k“

Hybrid Constant Pressure
25 50 25 " sp 75 100 105

2 5 2 5 6 7 7
886 1904 876 1886 2494 3048 3152

1 1 1 1 2 2 2
1098(.920) 1341(.935) 1058(.920) 1325(.935) 2132(.933) 2447(.934) 2549(.935)4

2 5 2 5 6 7 7

3 8 3 8 10 11 11%
N/A N/A N/A- N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
103 128 103 128 133 138 138%%

* Based on Merrick Feeders
** Seal Air Fans and Regenerative Air Heaters

(Two 24-1/2 VI 44 Primary and Two 33-1/2 VI 64 Secondary's)

A Vestinghouse Two Speed Fans (23120D) with Two Speed Motors.
( ) Indicates Expected Motor Efficiency
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E.Q0.M. INSTRUCTIONS

‘ GENERAL DATA

NUMBER AND SIZE FANS (2 x 2) FAF 37.5/18-1

FD Horizontal - Indoor Design

APPLICATION

INSTALLATION YEAR 1984/1985

FAN NUMBER 1A 1B 2A 2B
MACHINE NUMBER 1124 1125

FLOW - T.B. CFM 1,154,700 ACFM

TEMPERATURE F 110
PRESSURE INS. WG. 21.28
FAN INPUT H.P. | 4305
FAN SPEED RPM | 880/720
MOTOR. SIZE H.P. 6500/2750
. MOTOR SPEED RPM 880/720
PLANT ELEVATION FT. 4676
FAN CHARACTERISTIC CURVES BA-560 Page 5-4A

Actual Curves in Section 9

11

Page no.

TLT-Babcock Inc.
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